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Abstract: In this paper, we estimate demand curves for
unbundled Joops sold by incumbent local exchange
telecommunications carriers o their retail rivals. Of primary
interest are the cross-price effects between unbundled icops
purchased with and without unbundled switching. As expected,
we find downward-sloping demand auves for unbundied
elements, with own-price elasticities in the elastic region of
demand. Interestingly, however, we also find no evidence of
positive cross-price elasticities between alternative modes of
unbundled element entry.
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L Introduction

The unbundling provisions of the Telecommunications Act of 19%6 are
designed to promote competition in local exchange markets. Six years after
passage, the legal and policy debate over these provisions continues (o rage
without resolution. One question that lies at the heart of the debate is whether
unbundling (both as implemented and in general) reduces the demand available
to facilities-based entrants, thereby deterring competitive local exchange carriers
(“CLECs") from investing in their own telecommunications facilities? This paper
provides evidence and analysis regarding this question by estimating demand
curves for unbundled loops leased with and without unbundled switching, and
adds to the relatively sparse body of empirical gnidance on the subject. To our
knowledge, this paper is the first attempt lo estimale the own-price and
cross-price elasticities of demand for unbundied loops and switching.

With the cross-price elaslicity of demand of loops purchased without
unbundled switching, the question of substituon among alternative entry
modes (i.e., with and without switching) can be evaluaied in a manner consistent
with standard antitrust analysis of market definition. - A high, positive cross-
price elasticity indicates that, for a small increase in the price of one product
(switching), the quantity demanded of some other product (Joops without
switching) is substantially increased. If the cross-price elasticity is negative and
large, then a price increase for one product will reduce the demand for the other.
in the case of high cross-price elasticity (positive or negative), the courts have
frequently concluded that the two goods or services are in the same market.
Separate markets for the goods or services are indicated if the cross-price effects
are low. Thus, whether or not loops leased with and withont unbundled
switching are in the “same market” is addressed in this paper, using a method
familiar to both antitrust and regulaiion 2 .

Qur findings are summarized as follows.

t AMERICAN BAR ASSOCIATION ANTITRUST SECTION, ANTITRUST Law DEVELOPMENTS {3d ed.
1992), Val. 1, al 282-93.

1 Id; see also, e.g, In re Review of the Comumission’s Regulations Governing Television
Broadcasting, Further Notite of Proposed Rulemoking, 10 FCC Red 3524 (1995), available at
hitp:/ /ftp.foc.gov/Bureaus/Mass_Media/Notices/fec94322.txt. .
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1) The demand curves for unbundled loops and switching slope
downward, and have elasticities in the elastic region of
demand; ’

2) Cross-price elasticities are not distinguishable from zero,
implying that mandated access is not serving as a substitute
for CLEC deployed switching; and

3) Finally, a simple test of “impairment” is conducted, and
unbundled switching is found to satisfy the standard set forth
in the Act.

11. Empirical Model

The purpose of this empirical analysis is to estimate reasonable
approximations of the ardinary demand for unbundled loops purchased with or
without unbundled switchingy We first define the variables in our model. The
total number of unbundled loops purchased in a state for the provision of local
telephone service (Qr) includes the quantity of loops purchased without
unbundled switching (Q; UNE-Loop) and with unbundled switching {Qs; UNE-
Platform), so that (y = Qv + (Js {the subscript 5 is used for the Platform to
indicate that the Platform CLEC purchases “switching” with the loop). The
quantities (J: and (J; are our dependent variables, and the demand elasticities for
Qrare easily computed from the econometric estimates.

GENERALLY, THE ESTIMATED DEMAND CURVES FOR UNBUNDLED LOOFPS
ARE

mQL=ao+tz‘ln.P,_+ﬂ.11nPs+§':u’z+5,_ m
]

Qs = o +B Py +By Py + YPZ+eg )]
; &

where P is the loop price, Py is the price for unbundled switching, the vector
Z represents # other demand-relevant factors that influence the demand for

3 In conjunction with unbundled switching, UNE-Platform CLECs purchase unbundled
transpart. Thus, we include transport in unbundled switching,
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loops of both types, and & and &; are economelric error terms that measure the
unobserved determinates of loop demand. The price of unbundled swilching is
included in both demand equations, measuring cross-price elasticity in Equation
(1) and own-price elasticity in Equation (2). All variables are measured at the
state level, and only Regional Bell Companies are represented in the sample.
Descriptive statistics and variable descriptions and sources are provided in
Table 1.

A. Prices and Elasticities

Given the specificaion of Equations (1) and (2), own-price elasticities of
demand {n, = 8Qi/3PxP;/(J) are measured by coefficients o, fi, and B2 The
cross-price elasticity (n;; = 9(Q/0PxP;/ Q) is measured by ¢ Because demand
curves slope downward, we expect both a and f1; to be negative, and the log-log
specification implies that these coefficients measure the (constant) own-price
elasticity of demand for unbundled loops of each type. Joint consumption of
loops and switching in the loop-switching combination implies that P measures
the own-price elasticity of demand for unbundled switching. Additionally, this
joint consumption of the loop and swilching elements for the UNE-Platform
suggests that the quantity effect on the demand for loop-switching combinations
of a $1.00 price increase of either P or Ps should be roughly equal. This equality
implies that B1/w = B2/(1 - w), where w is the loop’s share of total combination
cost [Pe/{P + Ps)). The Wald Test can be used to test whether this equality (i.e.,
restriction) holds.

The price of unbundled switching Ps is a cross-price for the demand for loops
purchased without switching, and the sign of 02 will indicate the demand
relationship of unbundled and self-supplied switching. If a decrease in the price
of unbundled switching leads to a substitution of unbundled switching for
self-supplied switching, then oz will be positive. A negative sign on «,
alternatively, suggests that unbundled and self-supplied switching are
complements because a decrease in the price for switching increases the demand
for loops purchased without switching. If oy is not different from zero, then the
eniry modes are unrelated in demand.

+  Beard e al. presenl a formal, theoretical model Hlustrating the complementary and
substitution relationships that may exist between unbundled switching and seli-supplied
switching. Beard, T. Randalph, Gearge §. Ford & Thomas W. Koutsky, Fecilities-based Entry in Loca!
Telecommmunications:  An  Empirical  Iwvestigation  (unpublished manuscript,  available at

{Faotnote Continued. . . .}
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for prices and quanitities, the final sample consists of 134 system observations, or
67 (balanced) observations for each equation. The R? of Equation (1) is about 0.85
and Equation (2) is 0.77, indicating that a large amount of the variation of loop
demand of both iypes is explained by the regressions.

Econometric specification errors such as omitted variables, endogenous
explanatory variables, errors in measurement, and an incorrect functional form
can each cause least-squares estmates to be biased, inconsistent, and inefficient.w
The RESET test is a rather general test of specification error, and is capabie of
detecting all of the specification problems listed above (Ramsey 1969), and the
test is particularly sensitive to omitted variables and incorrect functional form.
The null hypothesis for RESET is ‘no specification error,” so specification error is
indicated if the null-hypothesis is rejected. The RESET Festalistics are provided

in Table 2, and neither kest statistic is statistically significant even at the 10%.

level, so there is no evidence of specification error {ie., null-hypothesis of “no
specification error” cannot be refected at standard significance levels).
Accordingly, we can be reasonably certain that our model does not suffer from
these important specification errors.

A. Price Elnsticities
1. Loops

As indicated by theory, the demand curves for unbundled loops of both
types slope downward, with an elasticity of about -1.7 for both Q; () and Qs

" {B+). Both elasticities are in the elastic region of demand, indicating that quantity
demanded responds more than proportionately to any given percentage change
in price. A 10% increase in the loop price will decrease quantity demanded for

equation ordinary least squares estimation. However, the standard ervors of the wo procedures are
oot the same. ’

3 “This class of error viclales the least squares assumption of a null mean for the theoretical
disturbance vector. The RESET Test is valid only for Jeast-squares regressions. Ramsey’s RESET
Test s performed by including as regressors the powers of the predicied values of the regression.
The joint significance of these additional regressors is evaluated, and the aull hypothesis of “no
specification error” is rejecied if the RESET F-Statistic excoeds the critical value (ie, the lest of the
joint restriction that all of the additicnal coetficients equal zero is statistically significant).

Y James Eisner and Dale Eehman {2001) surprisingly concluce that the demand curve for
unbundled loops slopes upward. Eisner, James & Dale Lehman, Regulaiory Belivior & Competitive

Entry (unpublished manuscript, available at
hisped Ly sbe.com//public_affaivs/long disiance news/califorpia /).
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each type of loop by about 17%. We cannot reject the hypothesis that the two
elasticities are equal using the Wald Test {y? = 0.01). Thus, our estimates suggest
that it is reasonable to conclude that an increase or decrease in the loop rate for
unbundied elements has an equivalent effect on all forms of loop purchases, and
that the percentage quantity response of both quantities will exceed the
percentage price change.

The effects of prices on the total quantity of competitive services provided
using unbundled loops can be computed from the estimated coefficients of the
demand equations. In fact, the own-price demand elasticity for total loops (Qr}is
simply the weighted average of the two elasticities measured by cu and Bt
because in our sample, Q:/Qr is approximately equal to 0.50. The simple
average of the (wo own-price elasticities is ~1.7, and this value measures the
total, own-price elasticity of demand for unbundled loops of both types. Across
loops of all types, a 10% increase in the price of an unbundled loop alone will
decrease the quantity of Joops sold by about 17%, all else being equal.

2 Swilching

Turning o the price for unbundled switching (Ps), we first consider the own-
price effect of switching on the demand for loop-switching combinations (Eq. 2).
The estimated own-price elasticity of demand for unbundled switching is ~1.12,
which indicates that a 10% change in price produces an 11% change in quantity
demanded. The estimated elasticity is statistically significant at better than the
1% level (tstatistic -3.59). As previously mentioned, for loop-switching
combinations, the toop and swiltching components are purchased jointy. This
joint consumption suggests that the effect on quantity demanded of a $1.00 price
increase of either Py or Ps should be roughly equal, and the Wald Test indicates
that the restriction P1/w = B2/l - w) is valid.e This finding implies that it is the
total price for the loop-switching combination that matters, not the individual
prices for each component.3

The price elasticity of demand of total loops with respect to Psis -0.51. Thus,
a 10% increase in the price of unbundled switching will reduce the total amount

12 The adjusted elasticities are -3.06 and ~2.44, and the test of equality produces a x? statistic
of D.27. We nola that the hypothesis that By = ; carnot be rejected.

B For a recent paper estimating the own-price elasticity of demand of loop-switching
combinations, see Robert B. Ekelund Jr. & George 5. Ford, Prelimirgry Evidence on the Demaud for
Urnbundied Eleinents {unpublished manuscript, available at hitp:/ /www.ielepolicy.com),

Phaenix Center for Advanced Legal and Ecoromic Public Pobicy Stadics
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of competition provided over unbundled loops by 5%. This demand elasticity is
statistically significant at better than the 5% significance level (32 = 8.27).

3. Unbundled Switching and UNE-Loop

Perhaps the most policy-relévant finding of the econometric model is that the’

cross-price elasticity of Q1 with respect to Ps (0.10), though positive and small
(0.10), is not statistically different from zero (§ statistic = 0.58). Thus, our results
imply that the two modes of entry (with or without unbundled switching} are
unrelated in demand, being neither substitutes nor complements, all else being
equal. The policy implication is clear: at current prices, unbundled switching is
not a substitute for self-suppled swikching, and increases in the switching price
will not increase the quantity of loops serving end users with CLEC-deployed
switching equipment.

B. Other Varinbles

Market size (SIZE). which measures total expenditures for local service,
increases the demand for loops of both types. The coefficients are less than 1.00,
so the increase in demand is less than proportionate to the increase in market
size,* Demand for unbundied loop-switching combinations, other things
constant, is not higher in markets where demand s more inlensely residential;
both RESRAT and RESSHR are statistically insignificant in the (s equation. Nor
does the residential-business mix of demand appear to influence the demand for
unbundled loops purchased without swilching.'

New York and Texas, two leading siates in the promotion of competition in
local exchange markets, have a higher demand for loops leased with and without
unbundied switching, and these effects are swmtistically significant, though
statistical significance is much higher in the Qs equation. Once the higher

14 The recent study by Beard ¢t al, found that a lower switching price increases the count of
CLEC deployed switching equipment. See Bard ef al, supra n4. Our present finding suggests that
the available demand to switch-based CLECs in not reduced by lower swilching prices. Thus,
lower switching prices unanibiguously encourage facilities deployment. ’

18 Statistically, we cannet reject the hypothesis that the coefficients on SIZE are equal across
equalons.

¥ Incoplrast fo e result on RESRAT, Ros and McDermott found that higher buginess rates
relative to residential rates impedes facilities-based entry by CLECs. Ser Agustin ). Ras & Karl
McBermitt, Are Residential Locat Exchange Prices Too Low?, in ExpaNDING COMPETITION N REGULATED
INDUSTRIES (Michael A. Crew ed., Kluwer Academic Publishers 2000).

Phoenix Cender for Advanced Legol and Economic Puliic Policy Studies
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demand levels in New York and Texas are taken into account, approval for Bell
Company entry into long distance under Section 271 of the 1996 Act (D271} is noy
an important determinant of the demand for loop-switching combinations. With
respect to the demand for loops purchased without switching, Section 271
approval negatively affects demand, and this result is statistically significant
(t statistic = -1.99).v High non-recurring charges reduce demand for both types
of Yoops (DNRC), and both estimated coefficients are stalistically significance at
better than the 10% level. Populaiion density (METPOP) increases the demand
for loops purchased without switching, but has no statistically significant effect
on the demand for loop-switching combinations.

C. A Test for Impairment

When determining which network elements are to be made available as
unbundled elements to CLECs, the Telecommunications Act requires the FCC to
consider, “at a minirmam, whether ... the failure to provide access to such
network elements would impair the ability of the telecommunications carrier
seeking access to provide the services that it seeks to offer.”1s The impairment
standard is CLEC-specific (“the telecommunications carrier seeking access” and
“services that if seeks to offer”), and a reasonable interpretalion of the standard is
whether the quantity of services supplied by the CLEC without access to the
unbundled element is less than the quantity of services sold with the unbundled
element.

If a network efement were easily replicable, then lack of access to the element
would have no impact on the quantity of services scld. In the same way, any
increase in the price of the element would have no effect on observed output of
the CLEC (or CLECs as an aggregate), since a seamless migration to self-supplied
elements would occur. Thevefore, our empirical model allows a straightforward
test of impairment.

The impairment standard is assessed by testing whether or not an increase in
the price of switching has a (material) impact on the ability of a CLEC to the
provide service it seeks lo offer (local exchange service using unbundled loops).
Because our data are aggregate CLEC activity, our test of impairment is limited

W Hoth Yerizon In New York and SBC in Texas have 271 authority.
W 47 U.BC. §25){d)2)(B).

19 For a discussion of the impairment standard, see Sone Thoughis on Impeirment, Z-Tel
Policy Paper No. 5 (available al www.telepolicy.cony,

Phoenix Centar for Adzanced Leaga] and Ecoromic Pubtic Policy Stidies
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i

to an evaluation of all CLEC purchases of unbundled loops, rather than the more
appropriate analysis of a single CLEC,

Two conditions serve as a test of impairment. First, as the price of unbundled
switching rises, the quantity of loop-switching combinations declines. If
switching is easily replicable, then the quanlity of loops purchased without
switching should increase in proportion to the loss of loop-switching
combinations. A test of this condition is whether oz{dy = -Bxds {where the
quantiies are measured at their mean values). Alternatively, the same
information is gleaned from the condition 8Qr/0Ps =0. As described above,
neither condition holds; an increase in the price of unbundled switching reduces
the quanlity of loop-switching combinations {with elasticity —1.1) and has no
effect on the quantity of loops purchased without unbundled switching, so that
Q. < -f20Qs.® Further, the price elasticity of all loops {{Jr) with respect to the
switching price is -0.52 (3Qz/3P; > 0), and this elasticity is statistically different
from zero. Thus, our results suggest that at least some CLECs are impaired in
their ability lo provide service without access to unbundled switching.

IV. Conclusion

Our econometric model indicates that demand curves for loops, whether
purchased with or without unbundled switching, are downward-sloping and
presently in the elastic region of demand. Likewise, the demand for unbundted
switching is in the elastic region of demand. Most significantly, our empirical
model provides no support for a substitution between unbundled and
self-supplied switching at current element prices; the estimated cross-price
elasticity with respect to loops purchased without switching and the price of
unbundled switching is not statistically different from zero.

In addition, our empirical results are used to construct and perform a simple
test of the impairment standard of the 1996 Telecommunications Act. The
impairment standard requires the FCC to consider (at a minimum) whether a
tack of access io an unbundled element will reduce meaningfully the ability of
CLEC to provide the services it seeks to offer. This standard suggests a rather
straightforward empirical lest, and our economeiric estimates indicate that
impairment exists with respect fo unbundied switching. This test, however, is
imperfect, given the aggregate nature of the data. Impairment, as defined by the
1996 Act, must be evaluated on a CLEC-by-CLEC basis.

®  The null—hypulhésls of equality of the two terms is rejected easily (x2 = 10.6, Wald Teat).

Phoenix Cenler for Adpanced Legel and Ecomomic Public Policy Studiss
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Empirical analysis is always subject to the quality of the data used and
validity of the model’s specification. The former we can do little about, and the
Iatter we have addressed with careful model selection and a standard statistical
test for specification error. As with all empirical analysis, however, this paper
should be considered as but an element in a portfolio of evidence. Further
research is always desirable.

Phoenéx Center for Advauced Legal and Ezonotic Public Policy Shidies
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Table 1. Variable Definitions, Sources, and Descriptive Statlstics Tabie 2 Least Squares Estimates and Summary Statistics
" Nams Descripton Mean Uﬂm_ . Source in0, InQs
[+ Quantity of unbundied loops s0ld on 3 standalone basis. BEASS 100695 (1) . 137 5393
nskant
. . .88y
o o...s&.q of unbundted Jaaps sold willk unbundled ME5W 39948 (1) .77 (
swibching.
R 1 1725 -1.654
o Total unbundied loops sold: Qu + 5. 049 4307 (D h (5397 (28
0.098 -1.122
0.502 e
Qur Share of standalone unbundad loops to ol loops. InPe 1058 a5
Qs0r Share of unbundled loops with switching to total loops. 0498 \nSIZE 0.563 0.388
irdex of average price of an unbundled loop (mean- (6.05p {228¢
P ; 100 030 1)
centered index). 0133 0.665
Index of average prite for unbundied switching (i.e., non- INRESRAT ) . X
B loop costs, indexed by average kap price). 0915 045 @ (0.51) (39
Size of the market messured as average monthly retaif rate 0.79 121
SIZE for Iocal services multiplied by fotal access lines. M M (L) RESSHR ©.43) . (©.35)
RESRAT  Ralio of business to residential retail rates: PRES/PBUS 0.560 0.193 0.553 25489
DNYTX
{LESP (4.21%
PRES Average residential rate in ihe state. .10 344 L0V
DIt 041 0.324
PBUS Average business rala in the siate. 1.3 M 4) {-199p (0.85)
Percent of analog, swilched lines that are residential 0827 -1.247
RESSHR nr ) INE /(RESLINE + BLSLINE). oS . 8 DNRE (2190 {-1.80p
RESLINE  Residential, analog, switched access lines. 235M  127M )] 2991 1057
METPOP Ay 109)
BUSLINE  Business, analog, swilched access lines. 0s4M  L23M 3 '
. . . 0.275 0.154
DNYTX oUMM._M.._.w.q“:nEm that equais 1 if state is New York or Texas, 0.060 DSAMPLE Q.16 (0.66)
Dummy variable for states granted 271 approval by the . R 85 0.67
D7l FOC: New Yack, Texas, Oklahoma, Kansas, Arkansas, 0.179 RESETF 059 0.54
Missouri, Massachusetis, and Pennsylvania, » Statistically significant at the 5% level.
DNRC Dumumy variable that equals 1 for states with 0.045 Iy + Statistically significant at the 10% level.
loap-switching non-recurring charges exceeding $50. : o
METPOP  Percent of state population living in metropalitan areas. 0.715 &)
DSAMPLE Dummny variable that aquals 1 for data as of Dec. 2001,0for -, oy

data as of June 2001, )
(1) FCC Data acquired by Freedom of information Act request made by the PACE coalition.
{2} Provided by Z-Tel Communications. -
(3} ARMIS Form 43-08, 2001 data.
nm» Gregg (2001).
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Abstract: Tn this brief Policy Paper, the incentives of the Bell
Companies to promote “real competition” by eliminating the
Unbundled Network Element-Platform as an entry mode are
examined. As common sense dictales, the Bell Company
anti-Unbundled Network Element Platform message is not driven
by a desire for “real competition,” but an effort to shift
competitive enlry loward slower, less ubiquitous entry modes
such as UNE-Loop and facilities-based entry. The increase and
protecrion of profits is the goal of the Bell Company, not the
altruistic promotion of consumer benefits created by the rapid
inroduction of competition into the local exchange market.
Policymakers, at least wise policymakers, should not ignore this
fact.
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1. Introduction

It is wise to be skeptical of those who seek to assist in their own demise.
Despite the pedestrian nature of the observation, this bif of wisdom is frequently
lost on telecommunications policymakers. In their efforts to promote
competition and eliminate monopoly in the local exchange telecommunications
marketplace, regulators and other policymakers frequently seek and, even worse,
adhere to the advice of the incumbent monopolists ~ the Bell Companies.:
Having incumbent monopolists as advisors for competition policy is like having
the hen house guarded by a fox.

One policy proposal of the Bell Companies is that to promote “real”
competition, regulatory agencies should eliminate the availability of loop-
switching combinations (UNE-Platform) and enirants should be required to
replicate substantial portions of the incumbent’s network — primarily digital
switching equipment ~ to provide service. If enfrant-deployed digital switching
helps promote “real competition,” then why would a monopolist encourage
regulators to mandate this entry strategy (or, eliminate other possible eniry
strategies that do not require switch redundancy)? I switch deployment by
entrants does, in fact, promote “real competition,” then presumably such entry
would reduce the profits of the incumbent monopolists and leave potentially
billions of dollars of their own local exchange nefwork stranded. Are then the Bell
Companies acting contrary to the intevests of their shareholders? Or, is the “real
competiion” promoted by the Bell Companies a sham? The answer, quite
fortunately, is found in a straightforward algebraic anatysis.

In this brief paper, we examine the incentives of the Bell Companies to
promaote “real competiion” by eliminating the UNE-Platform as an entry mode.
As commeon sense dictates, the Bell Company efforts to eliminate UNE-Platform
are shown to be an effort to raise Bell Company profits by shifting entry o
slower, less ubiquitous entry modes such as UNE-Loop (unbundled loop with
self-supplied switching): Thus, eliminating UNE-Platform will result in less
competition {and ultimately less of the redundancy that the Bell Companies
claim to advocate, given that switch deployment is a complement to UNE-

' The Bell Companies are, for all practical purposes, monopolists in the local exchange
market with demand penetration raies of aver 90%.

% By no means is this observation meant to imply that UNE-Loop entrants should be
impeded in any way by segutatory policy. Al modes of entry should be encouraged by federal and
state policy.

Phocniz Lenter jor Advenced Legal and Ecorwmic Public Feiicy Shedics
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Plaiform).* This finding is unsurprising, given that securities law makes it
difficult for the Bells to promole policies that will indeed promote “real
competition” and thereby reduce its profits. Increasing and protecting profits is
the goal of the Bell Companies, not the altruistic promotion of consumer benefits
realized from the rapid introduction of competition into the local exchange
market. Policymakers should not ignore this fact.

il. A Simple Economic Analysis

In order to find an answer to the question of whether the Bell Companies are
legitimately trying to promote “real competition,” thereby acting in conflict with
the interest of their shareholders, or whether “real competition” is their hen
house, a very simple economic analysis is used. As always, a few simplifications
will make’ the analysis more tractable and accessible. While the following
analysis is mathematical, it is relatively easy 1o follow. For those who prefer,
numerical examples are provided in Section I that illusirate plainly the
symbolic computations of this section.

To begin, first assume that a Bell Company has one retail service it sells at a
regulated price P. This service is comprised of two inputs, namely input L. and
input 5 (e.g., loop and switching/transport)+ The production of these inpuls
requires fixed (and probably sunk) cost F, and additional units of the input are
supplied at marginal costs C. and Cs, respectively, The per-unit price-marginal
cost margin, therefore, is (P - Ci - Cs), which is posilive. Observe that this margin
is computed as price over marginal cost, not average cost (either embedded or
forward-looking). Marginai cost for embedded loop and switching plant should
be very low, and well below average cost. Profit maximizing decisions are based
on marginal cost, not average cost; so, our focus is on marginal cost.

in addition to its retail offering, the Bell Company also sells to other
telecommunications carriers the inputs L and § at wholesale prices R, and Rs,
where the sum of the wholesale prices is less than the retail price (P > Re + Rs).
The wholesale prices (R;, Rs) are set equal to average cost (i.e., TELRIC), and
therefore exceed marginal cost (Re > Co, Ry > C).

?  SeeT. Randolph Beard, George S, Ford, and Thamas W, Koutsky, Facilities-Based Entry in
Local  Telecowmnunicalions:  An Empirical  Jnvestigation,  Unpublished  Manuscript
(www.telepalicy.com}, June 2002

¢ The production technology is fixed proportions; each unit of output requires one L and
one 5.

Fhoenix Centzr for Advenced Legat and Econamic Public Policy Stiudies
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The {annual) profit function of the Bell Company is

We(P-Cp=Csdng +(Ry + R; —Cp ~Cohap +(R, ~Chmy —kF, ()

where k is factor that converts the fixed cost into depreciation and an annual
“payment” to the capital (i.e. because profits are measured in annual terms), and
m: is the number of units sold by the Bell Company to either its own retail
customer (subscript B}, a wholesale-customer buying both L and § (subscript P,
for “UNE-Platform”), or a wholesale customer buying just L (subscript U, for
“UNE-Loop”}. It should not be a surprise to anyone that the Bell Companies do
not wish to wholesale inputs to their competitors; they have made their
preference clear.

The question of interest is what “type” of entrant the Bell Company seeks to
promote, and whether or not its decision is compatible with profit maximization
and, thus, sharsholder interests. In order to evaluaie this issue, the total
differential of Equation (1) is required:

A=(P-C, - C)an, + (R, + Rs - Cp = C)dn, +(R —C)Am,, (D)

where the A symbol indicates “the change in.” Equation (2) can be used to
compute the change in profit for changes in the number of customers of each
type, including the movement of a customer from, say, a retail product to a
wholesale product. To illustrate, a one-unit increase in na increases profit by
[An/ang = (P - C - Cs}}.

The Bell Companies’ distaste for the Telecommunications Act’s unbundling
mandates (i.e., forcing the Bells to offer wholesale products L and 5) is revealed
by Equation {2). If the Bell Company loses a retafl customer (4n; = -1) to a UNE-P
provider (Anp = +1}, its profits change by

ARfAn, - ARSAng = (R, + Ry €y - C)=(P—C, = Cs)=R, + R - F, 3

which is clearly negative because the retail price exceeds the sum of the
wholesale prices (P > Ry + Rs).s Equation (3) shows that the Bell Company

5 The regulaled price is assumed 1o Include all revenue from the customer, including
universal service receipts.

Phoettix Center for Advanced Legal and Econowic Public Policy Sindies
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continues to fncur the marginal cost of both L and 5, but loses retail revenue P
that is replaced by wholesale revenue R, and Rs.

Similarly, if the Bel) Company loses a retail customer (Ang = -1} to a UNE-L
competitor (Any = +1), then its profits decline by

(R, -C)~(P-C ~C5)=R -P+Cy, @)

which again is plainly negative becanse the retail price exceeds the wholesale
price of both L and § and the wholesale prices exceed marginal cost {Re + Cs < P).

Finally, if the Bell Company loses a retail customer o a full facilities-based
competitor, the change in Bell profits is

-(P-C - Cy), ~ )
which is the largest loss of profit of any of the alternatives.

A more interesting scenario for the issue at hand is what happens to profits
when a UNE-Platform customer (Anp = -1) migrates to UNE-Loop (ny = +1). In
this scenario, Bell Company profils change by .

(R, —Cp )= (R, + By~ Cy = Cy)=—Ry +Cs, )

which again is negative because wholesale prices exceed marginal cost (Rs > Cs).
Thus, promoling switch-based entry and the elimination of UNE-Platform eniry
redizces Bell Company profits. Bell Company advocacy of switch-based entry,
consequently, is contrary to the interest of Bell Company shareholders! Or is it?

This simple analysis of one-customer migrations from UNE-Platform to
UNE-Loop is a bit rmisleading, or even counterfactual, History shows thatin New
York State, about six times as many UNE-Platform lines as UNE-L lines are
instalied each month (about 30,000 to 5,000 per month), on average. This
evidence suggesls that for every one-customer migrating from the retail arm of
the Beil Company ta a competitor, there is a 15% chance that customer migrates
o UNE-Loop and an 85% chance thal customer migrales 1o UNE-Platform. For
every successful acquisition by a competitor, therefore, the expected reduction in
profits is

An=0.15(R, —C,)+085(R, + Ry ~C, —C)—(P~C, ~C5)

_ Q]
=R, +0.858; +0.15C; - P,

Phocnix Cemter Jor Advanced Legal and Econontic Public Palicy Shudies
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which again is negative (P > R. + Rs and Rs > Cs). As a general matter, any
migration of a retail customer lo a wholesale customer veduces profits. Now, if
the UNE-Platform is eliminated as an eniry option, the expected reduction in
profits is

An=015(R, -C,)-(P-C -C;}+085(P-C, -C;)

@)
=0.158, +0.15C; ~D.15P,

which is negative (P > Ry + Rs and Rs > Cs). Note thal we treat the expected

migration to the UNE-Platform {0.85 custorners) as a migration to the Bell

Company (i.e., the customer is retained).

What remains to be determined is whether the expected change in profits
after eliminating UNE-Platform as an entry option is less than the expected
change in profits with UNE-Platform. Subtracting Equation (7} from Equation
{B), we have

{0.15R, +0.15C; ~0.15P}~ (R, + 0.B5R; +0.15C; — P) = 0.85(F - R, — R;),
L))

which is clearly positive (P > R. + Rs). Because the growth rate of UNE-Loop is
considerably less than that of the UNE-Platform, eliminating UNE-Platform
increases profils, despite the fact that a UNE-P wholesale account has a higher
margin than a UNE-L wholesale account. In essence, the Bell Company loses
more per lost customer, but they make it up in reduced volume.

If UNE-Platform and UNE-Loop are substitutes, an issue addressed and
rejected by Beard and Ford (2002), then eliminating UNE-P may simply increase
the number of UNE-Loop customers.¢ Assuming perfect substitution between
UNE-Loop and UNE-Platform, and ignoring the capacity constraint on
UNE-Loop caused by the hot-cut bottleneck, the promotion of UNE-Loop
competition by eliminating the UUNE-Platform is plainly unprofitable for the Bell
Company and contrary to the interest of Bell Company shareholders. if the Bell
Companies are profil-maximizing firms, therefore, then the inevitable conclusion

& T. Randolph Beard and Gearge 5. Ford, Make or Bity? Unburdled Elements as Substitutes for
Competitive Focilities in the Local Exchange Network, Unpublished Manuscript {July 2002),
www.telepolicy.coin.
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is that the Bells do not believe that UNE-Platform and UNE-Loop are highly
substitutable.

1IL. Numerical Examples

The symbolic analysis of the previous section can be presented as a numerical
example, without loss of force. In order to do so, assume the following: the retail
price for the Bell Company”s service is $40 (P = 40); the wholesale price for input
L (i.e., the loop) is $16 (R, = 16), the wholesale price for input $ (i.e., switching) is
$10 (K = 10), and the marginal cost for input L and 5 are $2 and $1, respectively
{C =2, Cs = 1). Specifying a value for fixed cost (F} is not required, since it does
not affect the analysis of profit changes. The change in Bell Company profit from
various migration scenarios is summarized in Table 1.

Table L.
- N uation
Scerario Change in Bell Company Profil fngm Text
Retail to UNE-Plationn (16+10-2-1) - (40 -2~ 1) = - 14 Equation (3)
Retail to UNE-Loop (16-2+{40:2-1) = -23 Equation (4)
Retail 4o Facilities-Based (A0-2- 1) =-37 Equation (5}
UNE-Platform to UNE-Loop (16-2) - (16+10-2-1) = -9 Eguation (6}
Avg Retail to Whalesale 0.15%(16-2)+0.85%(16410-2-1) - (40-2-1) = -15.35 Equation (7)
Avg Retail to Wholesale .
3 o peotesa wio 0154 (16-2)+0.8540-2-1) - (40-2-1) = 345 Equation (8)
Per-customer Profit Change from ,
Flimirating WE_Ph':fi',m 0.35(P- Ry — Ry = 13.90 Equation {9}

From Table 1, it is plain to see that Josing a customer o a UNE-Loop provider
(-$23) has a larger effect on profits than losing a customer to the UNE-Platform
provider (-§14). Most harmfil to Beli Company profits is a loss to facilities-based
provider (-$37). Migration from a UNE-Platform competitor to a UNE-Loop
competitor reduces profits by $9 per month. .

The expected loss in margin from 2 lost retail customer is $15.35, but that
expected loss is reduced to $3.45 per lost customer by eliminating UNE-Platform
as a viable enlry sirategy. Thus, eliminating the UNE-Platform increases Bell
Company profils.

Phoenix Center for Advanced Lzgal and Economie Puldic Policy Studiss
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IV. Conclusion

In this Lrief Palicy Paper, the incentives of the Bell Companies to promote
“real competition” by eliminating the UNE-Platform as an entry mode were
examined. As common sense dictates, the Bell Company ant-UNE Platform
message is not driven by a desire for “real competition,” but an effort to shift
competitive entry toward slower, less ubiquitous entry modes such as
E/NE-Loop. The analysis also shows reveals that of all the entry modes, pure
facilittes-based entry generates the largest reduction in Bell Company profits.
Consequeritly, Bell Company pleas for policies aimed at promoting facilities-
based entry should be viewed with great skepticism.

As should be expected, the increase and protection of profits is the goal of the
Bell Company in its policy recommendations, not the altruistic promotion of

" consumer benefits created by the rapid intreduction of competition into the local

exchange market. Policymakers, at least wise policymakers, should not ignore
this fact.

Phocnix Center for Adoanted Legol and Economic Public Pelicy Studies
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What Determines Wholesale Prices for Network Elements in
Telephony? An Econometric Evaluation

T. Randolph Beard, PhDr
George S. Ford, PhD+

(® Phoenix Center for Advanced Legal & Ecanomic Public Policy Studies, T. Randolph Beard, and
George S. Ford 2002)

Abstract:  The Bell Operating Companies (“BOCs") argue that
Total Element Long Run Incremental Cost (TELRIC) prices set by
State public service commissions have no nexus to the BOCs’
actual forward-looking costs but are, instead, based on retail
prices with the goal of ensuring that compelitors have an
adequate {if not outright excessive) margin, thus resulting in
"parasitic” competition. This Policy Paper, however, empirically
demonsirates that the data do not support the Bells” conteritions,
finding that the wholesale price for combination of unbundled
elements is mokivated primarily by forward-locking costs and
secondarily by BOC retail profit margins. Simply stated, wholesale
prices for UNE-P are not directly related fo retail prices for local
telephone service. In fact, rather than set rates below costs, the
States more often than not have actually preserved some BOC
profit in a politically-sensible “50/50" split belween the desired
outcomes of new entrants and the incumbents. The fact that BOC
margins are declining is an intended consequence of Section
251(d) the 1996 Act and a rational public policy, because TELRIC
pricing deliberately does not incorporate the monopoly rents the
BOCs have traditionally enjoyed in the wholesale prices for UNEs.

Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Publie Policy Studies;
Prafessor of Economics, Auburm University.
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economics perfarmed in this paper inio language normal people can understand. Any errors are
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Equally as important, a financial analysis of the BOCs' own
publicly stated retail and wholesale revenues and operational
costs for local phone service refutes the BOCs' claim that
wholesale revenues are insufficient to cover wholesale operational
costs. Quite to the contrary, the data indicate that even though
EBITDA margins for wholesale lines are approxirnately half that
of retail lines, the BOCs” wholesale margins are nonethelzss positive,
with EBITDA margins in percentnge terms (revenues winus cost
divided by revenes) for retail and wholesale services averaging 55% and
40%, respectively, and the wholesale EBITDA margin averaging about
40% of the retail EBITDA margin.

Table of Contents:
1. Introducton............ . Y
1. Background " 4
A. Relevant Statutory Provisions of the 1996 Act and the
Allocation of Responsibilities Between the States and the
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1. Introduciion

The Bell Operating Companies (“BOCs”) have recently launched a new
campaign against the wholesale prices for unbundled elements ("UNEs") set
under He Federal Communications Commission’s cost standard — Total Element
Long Run Incremental Cost or TELRIC. According to the Bells, TELRIC prices

-set by State comumissions have no nexus to the BOCs” actual forward-looking

‘Phoenix Center for Advanced Legal and Economic Public Policy Studies
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costs but are, instead, based on retail prices with the goal of ensuring that
competitors have an adequate (if not outright excessive) margin. The BOCs
therefore contend that current wholesale prices for UNEs produce “parasitic”
competition, reduce BOC revenues below operational costs,;? and threaten the
investment in the local exchange network: This Policy Paper, however,
empirically demonsirates that the data simply do nol support the Bells®
contentions.

Econometric analysis presented in this Policy Paper indicates that, on
average, the wholesale price for combination of unbundled ¢lements called
UNE-P (loop, switching, and transport) is motivated primarily by forward-
looking costs {TELRIC) and secondarily by BOC retail profit margins.« As such,
contrary fo the BOCs” contentions, wholesale prices for UNE-F are not directly
related to retail prices for local telephone service.

In fact, contrary to the BOCs’ claims and crilicisms of State ratemaking

proceedings® {proceeding which, incidentally, are open for public participation

and were recenily described by the United States Supreme Court as “smoothly
running” affairs<), it appears that the States not only have been extremely careful

' Ser, eg. September 13, 2002 Comments of USTA President Walter M McCormick: The
FCC’s UNE-F and TELRIC policies have created *parasites that are content to feed off and weaken
the host” Glenn Bischoff, UISTA Calls For the End JJUNE P, TELRIC, TELEPHONYONLINE.COM {S2pt.
13 2000).

*  Ser, ¢.g. SBC Press Release (September 17, 2002) where, according to SBC Presldent
Richard Daley, TELRIC pricing is “below cost” and s an “Irrational and tainable subsidy that
is threatening the future of our telecommunications infrasiructure

LI ' 3

1 Because other factors influence the determinakion of wholesale prices, it is not correct o
interpret these findings to mean that the wholesale price for the UNE-P is hall-way betwesn
forward-looking cost and average retail revenues. Economelric analysis is a ceferis paribus (other
things constant) analysis, estimating the unique contribukion of each regressar to variation in the
dependent vartable.

¥ See e84 Waslrmgfm: Telecom Newswire {September 9, 2002) {According to Verizon CEQ
Ivan$ “Staie ¢ issions don’y get it They don’t have a dlue becausa they arg rapped”
in an cid view of regulatory palicy.”} Such criticisms are particularly puzzling given that the Bells’
publicly reported 10 the FCC that States imposed TELRIC pricing as a pre-condition of receiving
authority under Section 271 of the Telecommunicabons Act to provide in-region inter-LATA
service,

& Ser infre nn, 25 and 27,
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to ensure that TELRIC rates accurately reflect the BOCs’ forward looking costs,
but moreover — particularly as telecoms is such a political business - States have
actually preserved some BOC profit in a politically-sensible “50/50” split
between the desired oultcomes of new enirants and the incumbents. While retail
margins matter, forward-looking costs explain three limes as much of the
variation in wholesale prices across slates as does the retail margin, and six times
as much as retail prices. The fact that BOC margins are deciining is an intended
consequence of Section 251(d) the 1996 Act and a raional public policy, because
TELRIC pricing deliberately does not incorporate the monopoly rents the BOCs
have raditionally enjoyed in the wholesale prices for UNEs.

Equally as important, a financial analysis of the BOCs’ own publicly stated
retait and wholesale revenues and operational costs for tocal phone service,
along with a critical analysis of the investment reports frequently cited by the
BOCs regarding the purported ill's of TINE-P, refutes the BOCs’ claim that
wholesale revenues are insufficient to cover wholesale operational costs. Quite
to the contrary, the data indicate that even though EBITDA margins for
wholesale lines are approximately half that of retail lines, the BOCs" wholesale
margins are nonetheless positive. In fact, the Bells” EBITDA margins in percentage
terms (revenues minus cost divided by revenues) for retail and wholesale services average
55% and 40%, respectively, and the wholesale EBITDA margin averages about 40% of
the retail EBITDA margin.?

II. Background

Prior to the 1996 Telecommunications. Act, the local exchange
telecommunications market consisted of integrated wholesale and rerait market
segments, with the entire market dominated by the incumbent local exchange
carriers {"ILECS”).r Competition was all but absent in both segments. In an

7 EBITDA margins are not profit margins per se. The EBITDA margin must be sufficient to
cover econcric depreciation and amortization (f.e. EBIT or free cash flow) for the firm o
“profitable” in any traditional sense of the term. The focus on EBITDA margins in this paper
mirrors the BOCs recent policy statements. Further, economic depreciatian is difficult to measure.
Cf., September 23, 2002 £x Parte Communications from Z-Tel Communications in FCC CC Docket
Ng. 01-338 examining the impact of the UNE Flatform on Bell Company financial results, showing
that BOC EBITA margins are higher than those calculated herein.

1 While there are literally thousands of ILECs in the United States, most are exempt from
the unbundting obligations of the Act. In fact, the unbundling obligations so far have been relevant
only for the Regional Bell Operating Companies (*BEOCs”) including BellSouth, Qwest {formerly
18 West), SBC, and Verizon.
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effort to promote competition in local telecommunications markets, the 1996 Act
split the integrated market into its wholesale and retail components by requiring
incumbent local phone companies to provide elements of its network to rival
telecornmunications carriers at regulated wholesale prices.?

Unbundling was never supposed to be an end in and of itself, however;
tather - similar (o the successful Competitive Carrier paradigm that brought
competition in the long distance industry before it — Congress recognized that a
mandatory wholesale market for local access is the most effective mechanism to
“grow the market” and stimulate sufficient new non-incumbent demand for the
wholesale local exchange network to warrant the construction of new local access
networks by firms other than the ILECs.» Because entrants could be expected to
build some network components more easily than others, and the cost-benefit
calculus varies substantially among CLECs with different business strategies, it
was vital that the ILECs’ networks be made available on both a piece-part and
combined basis.

Moreover, even though the Act requires that the TLECs provide these
unbundled network elements (“UNEs”) to retail telecommunications firms uniil
the removal of the unbundling obligations has no material impact on rerail
competition, policymakers must understand ihat given the complex supply-side

*  SeeS. 652, HL Rpt. 104-458, 104th Cong., 2d Sess. (1996); se¢ alse David 1. Kaserman and
John W. Mayo, GOVERNMENT AND BusiNgss: THE ECONOMICS OF ANTTIRUST AND REGULATIONS (1995)
atpp 310-312 for a review of the effecis of vertical integration on compebitive entry.

W Given the above, it ia extremely unclear why FCC Chairman Michael Powell would
recently describe the unbundiing provisions of the 1996 Act simply aa a requirement that Bells
*“undergol] a new layer of regulation™ as a quid pro quo for the “rapidly dwindling” carrot of entry
into the long-distance market, TELECOM AM, Telocom Industry Woes Not Consequence of Televom Act,
Powell Says (19 September 2002), whan the need to stimulate new non-incumbent demand o
warrant the construction of new “last mile” networks, from an economic perspective, is imelevant
to whatever political “deal” was made to get the 1996 enacted into faw. Like it or not, if policy
makers remove the ability to stimulate sufficient non-incumbent demand via UNE-P, then the anly
other policy option that will provide sufficient economic incentive to constrict new network
facilities — the goal that so many politicians claim to prefer — is to go back o state-protected
monopolies with guaranteed rates of rem. For a full explanation of the history and rationaie
behind the umbundling provisions of the 1996 Act, see Mark Maftel and Lawrence J. Spiwak, The
TELECOMS TRADE WAR: THE UNITED STATES, THE EUROPEAN LINION atD THE WTO {Hart 2001),
Chapter 9 passiin.

W Sectons 251{d)(2}{A)-(B) require the IVLF.C to provide unbundled elements as long as “the
failure to provide access to such network element would impair the ability to provide the services
that [the requesting carrier] seeks to offer.”
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economics of the focal exchange network - i.e., because firms must commit huge
sunk costs and need to achieve scale economiies quickly, the local market will be
highly concentrated ~ there is a tremendous amount of work that must be
accomplished before anyone can plausibly argue that there is a waorkably
competitive market for wholesale local exchange netwark elements.ss
Accordingly, relaxing the unbundling obligations of the 1996 at this time is
plainly premature.

A. Relevant Statutory Provisions of the 1996 Act and the Allocationt of
Responsibilities Between the Stntes and the Federal Government

Like most statutes of this nalure, Congress split the responsibilities for
administering the provisions of 1996 Act between the FCC and the States in
respect for the Constitutional principle of Federalism.

On one hand, Section 252(d){A)i) of the 1996 Act requires that wholesale
prices for the unbundled network elements be "based on the cost (determined
without reference o a rate-of-rerurn or other rate-based proceeding) of providing
the ... network element.” Congress Jeft the details of the particular cost standard
to the Federal Communications Commission (“FCC”), and the FCC established a
forward-looking cost standard calied Total Element Long-run Incremental Cost
(*TELRIC"). The FCC concluded that a “cost-based pricing methodology based
on forward-locking economic costs ... best furthers the goals of the 1996 Act. In
dynamic compelitive markets, firms take action based not on embedded costs,
but on the relationship between market-determined prices and forward-looking

¥t See T. Randolph Beard, George 5. Foed and Lawrence J. Spiwak, Why ADCo? Wiy Now?
An Econonic Expforaﬂ'ml into the Future of Industry Structure for the “Last Mile” in Local
Tetmmmunm ions  Markels, ProeMix CENTER PoLicy  Parex  Series Noo 12 (2001)
wwy nix-center. 2/ PCPPEL, ,rtprmm‘l irt 54 FED. Comi. L J. 421 (May 2002)

ww-w.l X clt no3, n

1 Moreover, despile BOC claims, the 1996 Act does not require CLECs to transition from
UNEs to their own facilities. Indeed, the number of retail telecommunications firms should exceed
the number of whalesale firms (probably by a substantial amoeuni). fd.

¥ Sep, eg, ProENIX CEntER PoLiCY PAPER NO. 14, Make or Buy? Unleoudled Elements as

Subsmum Jor Campdrime Facitities in the Local Exchange Nefwork, {(September 2002),

A} alpdf); PHOENIx CENTER POLICY Parer No.

15, A Fox in l!u Hent Howse: An Tuation of Bell Company P Is Jo Eliminate iheir Mongpol,

Position in  Local Telecommunications Markets, (SEPIember 2007)  (http:/ Hwrwvw ploenix-
X N, 5%20%)
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economic costs.”* The FCC further concluded, “[Clontrary to assertions by some
fincumbents], regulation does not and should not guarantee full recovery of their
embedded cosls. "

On the other hand, it is also important to understand that while the FCC
defined the relevani cost standard, it is the Stafe regulatory commissions that
implement the standard when setting wholesale prices for unbundled elements.”
As recognized by the Supreme Court in AT&T Corp. v. lowa Lkilities Board, ™ the
FCC cannot establish a cost standard so strict that the standard effectively sets
the wholesale price Unguestionably, Section 252 of the 1996 Act gives the
States the right to set wholesale prices. States therefore have substantial latitude
in selting wholesale prices, and are constrained only by the necessarily general
forward-looking cost framework established by the FCC (i.e., TELRIC).

A similar statutory division of authority applies to what network elements
are unbundled. The 1996 Act gives the FCC authority only to establish a
minimum list of unbundled elements {ari issue that continues to work its way
around the courts=), and the States can freely expand the list as each State sees
fit# In fact, many States, including, for example, Illincis? and Texas®, have
mandated unbundling under State statutes.

¥ Jiplenentation of the Local Competition Provisions in the Tetec foetions Act of 1996, Fiest
Report and Order, CC Dacket No. 96-98, 11 FCC Red 15499, 15782-807, (1996) at  £19).

*® L. at 706,
Y 47 US.C §252(d)(1).
W AT&T Corp. v. lown Utilities Board, 525 U.S. 366, 119 S.Ct, 721, 42 L.Ed.2d 835 {1999).

¥ Seeid., 525 U5 at 423 (“The FOC's prescription, through rulemaking, of a requisite pricing
methodology no more prevents the States from establishing rates than do the statukory “Pricing
standards” set farth in §752(d). It is the States that wilt apply those standards and implement fhat
methodology, determindng ihe concrete pesull In particular circumstances. That Is enough to
constitute the establishment of rates.”); sccord Sprint 0. FCC, 274 F.3d 549 (12.C. Cir. 2001).

A See, £.g., United States Telecom Associntion et al. o. FCC, 290 F.3d 415 (D.C. Cir. 2002).

3 Section 251(d)(3) of the 1996 Act provides the Siate cc issions with the authority to
establish unbundling obligations in above and bayond the FCC’s national minimwums, sc long as
those obligations are consistent with the purposes of the Act. This section of the Act was necessary

because many States had already begun to promote competition by mandating unbundling by ihe
time the 1996 Act was passed.

1 lilinois Public Utilides Act 88 5/13-505.6; 514; and 801,
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B. The Dispute at Bar

As expected, the incumbents have fought “tooth and nail” for the Tast six
years against the FCC's proposed TELRIC methodology, arguing instead that the
FCC should have adopted either an embedded cost or effident component
pricing rule (“ECPR"} schemes.  Last Spring, however, the United States
Supreme Court in its landmark case Verizon v. FCCx= conclusively ended this
debate, upholding the FCC’s TELRIC methodology in jls enlirety.% In so doing,
the Majority in Verizon very conscientiously and very deliberately took great
pains to address and dispel the arguments made against TELRIC by the BOCs
since the 1996 Act was first enacied, particularly that TELRIC produced
confiscatory rates and that entrants using unbundled elements were “parasitic”
competitors.?

#  Texas Utilities Code §§ 60.021-022.

W See, rg, December 19, 2001 Commenis of Verizon Commwnications Inc. Befare the
National Teleconmmunications and Inf ion Administration, In the Matter of Request for
Comments on Deployment of Broadband Networks and Advanced Telecommunications, Docket
No. 011106273-1273-01 (available at

 / Svwwe.ntia.doc. gov Fndi. sroadbang AY vergzon.htn); December 19,
2001 C of Verizon C ications Inc, Before the National Telecommunications and
Information Administration, In the Matier of Request for Comments on Deployment of Broadband
Netwurls and Advanced Telecommunications, Decket No. 011109273-1273-01 (available at

yw.ntia.doc.gov /ntiahome /broadband fcomments/SBCComments htm); December 19,
2001 Comments of BellSouth Commumnications Inc. Before the National Telecommunications and
Information Administration, I the Matter of Request for Canunents on Deployment of Broadband
Networks and Advanced Telecomumunications, Docket MNo. 011109273-1273-01 (available al
btp/ fwww.ntia.doc.gov /ptiahome /broadband /conments3/BellSouth.tm).  According lo the
ECPR, “the access fee paid by the rival to the manopalist should be equal to the monopatist's
opportunity costs of providing access, including any forgone revenues from a concomitant
reduction in the monopolist's sales of the complamentary component.” Nicholas Economides and
Lawrence |. White, Access and Interconnection Pricing: How Efficient is the Efficient Cownponent Pricing
Rule? 40 ANTITRUST BULLETIN {1995}, p. 557-79.

B Verizon Commaunications Inc. p. FCC, 122 5. CL 1646 (2062).

#  fd. at 1677 (“The incumbents have failed 1o show that TELREIC is unreasonable on its own
terms .... Nar have they shown it was unreasonable for the FCC to pick TELRIC over altemnative
methods ...*).

¥ For a full discussivn of the Verizon Opinion and the current FCC broadband initiatives, see
Lawrence |. Spiwak, The Teteroms Tuwilight Zone: Nuvigating the Legal Morass Among the Supreme
Court, the D.C. Circuit aotd the Federal Carmnumcamlls Commssnm, PrOENIX CENTER POLICY PAPER
SeriEs Noo 12 (August  2002) W - /
COMMUNICATIONS WEEK INTERNATIONAL, Opmron U.5. Competition Policy — The Four H’arsm;m of Hle

{Footnote Cantinued. .. .)
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Despite the Supreme Court’s holding in Verizon, the BOCs continue to push
policy-makers to abandon {or at minimum weaken) TELRIC pricing.» Having
lost on the choice of overall ratemaking methodology, however, the BOCs are
now criticizing how the rate methodology is applied. In particular, the BOCs
contend that wholesale prices for UNEs have no nexus to their true forward-
looking costs, but are instead set based upon retail prices so as to ensure that
new eniranis have an adequate (if not outright excessive) margin to arbitrage
(ergo producing “parasitic” compelition). For example:

» Verizon Communications CEO Ivan Seidenberg recently told the FCC
Commissioners that “[Sltates have set discounts against below cost
residential refail rates rather than on any realistic measure of cost.”»

¥ SBC President William Daley recently opined that “[regulators] choose
inpuls that will achieve a predetermined end-result: a TELRIC rate that
will give AT&T the 45% margin it demands before it will enter local
markels [using the unbundled network element platform].”» )

% In an recent investor interview with Bear Sterns, senior SBC management
stated that: {(a) in California, berause “competition intensified in
California after UNE rates were lowered in May”, SBC expects to file a
cost docket with the California PUC (CPUC) in hopes of raising UNE rates
to what SBC believes is a cost-based rate; (b} in the old Ameritech region,
high retail rates and far below cost UNE rates {$14-$15) were a key reason
far continued line losses in the region, going so far as to note that

& .01

Broadband  Apocalypse (03 April 2002} (avaflable  ar  htpc//wenwphoeniy-
genter.org/conmentarics /CWiHorsemen pdh).

% Letter to FCC Chairman Michael K. Powell from William H. Daley, President, SBC
C ications, Septemiber 4, 2002,

¥ Ex Parte Presenation, Mesers. 1, Seidenberg, W. Bary, and T. Tauke and Ms. D. Toben,
representing Varizon, met separately with Chatrman Powell and Mr. C. Liberietli, Commissioner
Abernathy and Mr. M. Brill, Commissioner Copps and Mr. ]. Goldstein, and Commissioner Martin
and Mr. D. Gonzales (Ms. Toben did not attend this meeting), WC Docket No. 01-202 Verizon
Petition for Emergency Declaratory and Other Relief; CC Docket No. 01-338 Review of the Section
251 Unbundling Obligations of Incumbent Local Exchange Carrierss CC Docket No. 96.98
Tmplementation of the Local Competition Frovisions in the Telecommunications Act of 1996: and
CC Dacket No.98147 Deployment of Wireline Services Offering Advanced Telecommunications
Capability, August 16, 2002, at 16. See also CCMs (2002) and UBSWarburg {2002).

% Telecommunications Reports Daily, September 12, 2002,
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approximately 70% of SBC’s UNE-P growth and access line losses are in
the Ameritech region alone; but that {c} in the SBC States, "competitive
penelration of the region's local market has flattened in the 15%-20%
range” because of “reasonably-priced UNE rates (in the $20 range).”»

Of course, the issue of whether wholesale UNE prices are based on something
other than forward-looking costs is an empirical question, and “empirical
questions cannot be answered by non-empirical argumenis.” Fortunately, the
question of how wholesale prices for UNEs are determined is ideally suited for
multivariate econometric analysis, and that approach to answering this empirical
question is taken up in the following sections. As demonstrated empirically in
Section I, the BOCs’ arguments highlighted abave plainly fail on the merits.

C. What Determines TELRIC Pricing?

Conceptually, forward-locking costs should be the primary driver of
wholesale prices. Other factors, however, can influence the price-determining
decisions. Of the potential factors driving wholesale price determination, by far
the most recognizable other than forward-looking costs inciude (a} embedded
costs; (b) retail opportunity cost, i.e. the margins lost by the ILEC, when a
customer shifts from its retail service to a UNEP-based CLECs; and [c) retail
prices. Pricing to protect existing margins is termed the efficient component
pricing rule (“ECPR"), and ECPR is the most preferred pricing methodology of
the BOCs.»

More importantly, even accepting the BOCs' position arguendo that retail
prices play a meaningful role in the determination of wholesale prices, it is still
not clear that a consideration of retail prices when setting wholesale prices is
even problematic. That is to say, in order for a rate to be “just and reasonable,”
prices only need to fall within a “zone of reasonableness”~ that is, that these rates
must be neither “excessive” {rates that permit the firm 1o recover monopoly rents

1 Bear, Steams & Co. In¢. Equity Research, SBC C. ieabions Tnr. « Ouitperforn; Highlights
Froin Meeting With SBC Management (September 10, 2002).

R?. George Stigler, THE ORGANIZATION OF INDUSTRY (1968), at 115.
3 Spr Economides and White, supra n. 24; se¢ #fs0 Beard, Ford, and Spiwak stipra i 12,
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or “creamy retums”) nor “confiscatory” (rates that do not permit the regulated
firm ko recover its costs).»

Yet, while this standard is not very precise, the phrase “just and reasonable”
is clearly more than a “mere vessel into which meaning must be poured.”
Rather, the delineation of the “zone of reasonableness” in a particular case wilt
involve a “complex inquiry into a myriad of factors.”* These myriads of factors,
however, may include both cosf and non-cost factors to determine whether
particular rates fall within the zone®  Accordingly, if the “zone of
reasonableness” of TELRIC is bound by cost estimates Cio and Cu, then
choosing a wholesale price close to Cio generates more competition than a
wholesale price near Cia and any wholesale price between Cro and Ciy is # priori
just and reascnable.

The D.C. Circuit recently addressed this very issue in Sprint v. FCC* In
Sprint, the D.C. Circuit concluded in although in “an otherwise undistorted
market, firms capable of efficiently supplying the non-BOC elements should be
able to compete....”, the “issue is not guarantees of profilability, but whether

M Farmers Union Cenf. Exch., Ine. v. FERC, 734 F2d 1486, 1502. {D.C. Cir. 1984). Courls
generally give administrative agencies substantial discretion to define this zone. Indeed, as the
D.C. Circuit Court once explained, when examining an agency’s determination that a particutar
rate falls within the zone of reasonableness, il is not a courl’s “funciion . . . to impose [its} own
standards of reasonableness upon the Commissios, but rather 10 ensure that the Commission’s
order is supported by substantial record evidence and is neither arbitrary, capricious, nor an abuse
of discretion.”; see also Ralph Nader v, FCC, 520 F.2d 182, 192 (D.C. Cir. 1975)(citations omitted).
However, the court was also quick to point out that, "[ijn terms of ratemaking, the agency’s
expertise allows us lo accept ts judgment afler it defines the zone of reasonableness; but we caniot
rely an claiws of judginent to explein how Hie agency arrived at the zone.” Ii. at 193 (emphasis added).

3 Ser Farmers Huion, 734 F2d al 1504, )

3 [l at 1502

7 i, When consideting the latter, courts have upheld the legitimate role non-cost factors
may play in order to achieve a particular public policy objective {e.g, a desire to establish
additional supply), so lang as the agency specifies the nature of the relevant non-cost factor and
offers a reasaned explanation of how the factor justifies the resulting rates. [d, at 1502-03 (citations

d); ser also National Ass’re of Reguletory Litility Comnm‘rs v. FCC, 737 F.1d 1095, 1137 (D.C. Cir.
1984); National Rural Telecom Ass'n v. FCC, 988 F.2d 174, 182-83 (D.C, Cir, 1993) (affirming price cap
regulation although nat tied directly to cost).

274 F3d 549 (D.C, Cir, 2001).

¥ oat270.
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the UNE pricing selected fi.e., TELRIC] here dogmed competitors to failure.”«
Indeed, because the court found that (a) “the [1996] Act aims directly at
stimulating competition”s; and (b) TELRIC is mot an “exact science” and
produces a “wide zone of reasonableness,” wholesale prices for UNEs can be
related to both forward-locking costs and retail prices so long as wholesale prices
based on TELRIC at teast produce sufficient margin for competition.

Accordingly, the relationships of wholesale prices o forward-looking cost,
embedded cost, retail opportunity costs {(ie., ECPR), and retail prices are key
policy issues and the corresponding ability to understand the significance of the
determinants of wholesale prices for UNEs is crucial going forward. The
primary purpose of this Policy Paper, therefore, is to decipher empirically the
relative contribution of these four factors - forward-looking cost, embedded cost,
retail opportunity cost or ECPR, and retail prices — to wholesale prices for UNEs.
The model conclusively demonstrates that variations in wholesale prices are
unrelated to variations in retail prices - i.e., thal prices ave in fact primarily set on
the incumnbents’ forward-looking costs and not arbitrarily in order to preserve an
arbitrage opportunity for entrants pursuing a UNE-P strategy.

111, The Model: Empirical Evidence of Whalesale Price Determination for
UNEs

A. Analytical Framework

The wholesale price for UNEs (P), as determined by State regulatory
commissicns, can be viewed as a function of forward-looking costs {C) plus an
additive term (A):

P =g(C) + A(Z, £) (1}

where this additive term (either posilive or negalive) reflects the systematic (Z)
and idiosyncratic influences (g) on wholesale price determination. As previously
mentioned, systematic influences may include the embedded/current costs and
revenues, since the ILECs want wholesale prices sufficiently high fo cover these
costs or, alternately, to make them financially whole despite competition (i.e., the

© 4. a271 (Emphasis in original).
4 Id. ar555.
2 [d. (citations omitted)
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result of the ECPR). In contrast, because competitive entry is the sfated goal of
the 1996 Act, retail prices also may contribute to the determination of wholesale
prices. If wholesale prices are not sufficiently low to Induce eniry, the entire
process could be considered wasted effort.

Without question, the most hotly contested telecommunications policy issue
today is the availability and/or price for the UNE-P. Thus, an econometric
model based on Equation (1) is specified that allows for the estimation of the
relative influence of a variety of factors on the wholesale price for the UNE-P.
The UNE-P is a combination of an unbundled loop, switching functionality, and
transport. The UNE-P allows competitive local exchange carriers (“CLECs”) to
provide local phone service using primarily the ILECs' network, thereby
reducing the sizeable up-front and sunk investment typical of facilities-based
entry info the local exchange market. UNE-F is the most successful and highest
growth mode of competitive entry for residential consumers in the industry
today and, as such, is the mode of entry most under attack by the BOCs.

Generally, a statistical test for the relative influence of cost (forward-looking
and embedded) and retail prices on wholesale prices lakes the general form:

P=ag+ oC+ 0T + oM + uE + asX + g, (2)

where P is wholesale price, C is forward-looking cost, T is retail price for
residential local telephone service, M is the retail opportunity cost (average
revenue minus forward-looking cost), E is embedded cost, X is a portmanteau
variable summarizing other variables that may affect P, £ is a well-behaved
econometric disturbance term, and the o’s are the estimated coefficients of the
least squares regression.# The disturbance term € captures the random,
idiosyncratic differences among State commissions in setting whotesale prices
that are not captured by the variables in the model.

The variables of primary interest in an econometric analysis of wholesale
prices include C, T, M, and E. While both the size and statistical significance of
the estimated coefficients for each of these variables is important, the primary

#  Jack Johnston and John DiNarda, BCONOMETRIC METHCDS (40 Ed. 1997}, at 16-7. We also
tested for a bias against low wholesale prices by estimating the coefficient o for States with below

average costs and another coefficient for those above. There was no statistical difference is the
estimated coefficients.
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method of evaluating their relative influence on wholesale prices (F) is to
determine the contribution of each variable 10 explaining the variation in the
wholesale price. This “conkribution” is measured by the partial coefficient of
determination, or partial R-squared for each of the variables of interest4s The
larger the partial R-squared of the explanatory variable, the more that variable
contributes to explaining the variation in the dependent variable P, other factors
held constant. For example, if the partial R-squares of C and M are 0.30 and 0.15,
then C explains twice as much of the variability in P as does M. Thus, the
relative importance of each factor to wholesale price can be assessed directly,
even if more than one factor is found to be a statistically significant determinant
of wholesale price.

The magnitudes of the estimated coefficients (if statistically different from
zero) are also of interest when testing some potential theoretical models of
wholesale price determination. For example, State reguniatory cormmissions are
fond of rendering decisions that lie between the proposals of the adversaries.
Computing a simple average of the two positions is not uncommon, though this
“technique” is rarely cited explicitly. In the context of Equation (2), a “positicn
averaging” approach to wholesale price determination suggests that the
coefficient o will equal 1.00 and aa will equal 0.50. In other words, the primary
position of the CLECs (and the FCC) is that wholesale prices shouid equal
forward-looking costs. The ECFR is the favored price methodology of the
TL.ECs.45 What the coefficient values just mentioned imply is that wholesale price
is set equal 1o cost (o = 1.00) plus one-half {a; = 0.50) of the refail opportunity
cost (M), where the latter is a proxy for the ECPR. A statistical test of these
coefficient restrictions will indicate whether existing wholesale prices for UNE-P
have been determined using the “position averaging” approach.

The BOCs' contention that wholesale prices for UNEs are driven by retail
prices is statisiically evaluated by the coefficient on and partial R-squared of the
retail price variable T. A priori expectations regarding the effect of T on P are
necessarily ambiguous. While the BOCs argue lower retail prices will lead to

4 The partial R-square Is computed using /(12 ~ n — k), wheve 1 is the t-statistic from the
regresgion on the retevant variable, n is sample size {45) and k is the number of regressors in the
model (7). Adrian C. Darnell, A DICTIONARY OF ECONOMETRICS {Edward Elgar, 1994), p. 302-3. The
partial r-squared maagures the influence of the variable assuming that it is the last variable added
io the model (i.e., the effect of the other explanatory variables on the dependent variable is already
accounded for).

45 Ser Beard, Ford and, Spiwak, supren. 12.
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lower wholesale prices (i.e., @z > 0), an equally plausible expectation is that high
retail prices encourage State commissions {o set lower wholesale prices in the
hope that competition will reduce retail margins (ie., o2 < 0). The econometric
analysis will reveal which, if ether, of these competing hypotheses betier
describes the data.

B. Data

All data is measured at the State level for Bell Company territories in the
contiguous 48 States except for Connecticut, Rhode Island, and Nevada (leaving
45 observations). These States were excluded from the sample due to missing
data on wholesale prices.# These excluded States account for fewer than one-
percent of all access lines (0.8%). Descriptive statistics and sources are provided
in Table 1.

Wholesale prices are measured using summary information provided by
Commerce Capital Markets (2002, “CCM*).# This source of data provides
estimates of switching costs, but the estimates are in error for many States. Thus,
wholesale prices for unbundied switching are computed by adjusting the CMM
estimates to better match up with the actual wholesale prices for unbundled
switching. These adjustments were provided lo the authors by Z-Tel
Comununications, a competitive carrier currently serving over 40 States using
UNE-P.+ For comparison purposes, the regression also is estimated using the
unadjusted CCM data and the resulls presented, but we do not discuss this
alternate regression. The more interesting results for the two different dependent
variables are virtually identical.

Forward-looking cost C is measured by the output of the publicly-available
Hybrid Proxy Cost model (“HCPM”), a forward-looking cost model developed

%  Wholesale price data is restricted to Bell Company territories, so that Hawaii and Alaska
are excluded, CCM rate daia was not available for Cornecticut, and switching price data was
unavailable for Nevada and Rhode Island.

17 Anna Marla Kavaks, Kristin L. Bums, and Gregory 5. Vitale, The Shatus of 271 and LINE-
Platform in the Regionnl Bells’ Territories, Commerce Capital Markets Equity Research (August 22,
2002). For the dependent variable, we use “FULL UNEP ORIGINATING AND TERMINATING,
A DEM mi TOTALS” col , Exhibit 2.

#  Computing the cost of the UNE-P is a difficult undertaking, The authors are indeed
graleful to Z-Tel Communications, who has two full fime employees devoted to the task of
interpreting UNE tariffs, for sharing the data.

FPhoenix Center for Adoanced Legal snd Economic Public Policy Studies
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by the FCC# This variable is a summary index for all the State specific
exogenous {i.e, geographic) effects that influence the forward-locking cost of
network elements. For consistency with the ILEC position that “[States have set
discounts against below cost residential retail rates rather than on any realistic
measure of cost,” retail price T is measured by the residential retail rate. Gregg
(2001) provides State-by-Siate measures of retail residential rates® Retail
opportunity costs M are compuled as the difference between average revenue
per line (A), computing using ARMIS data, and forward-looking cost C.»
Embedded costs E are measured as total expenditures per access line (switched
and special), and these costs are provided by ARMIS.»2

‘Also inclnded as regressors are JLEC specific dummy variables for BeilSouth
(DBLS), Verizon (DVZ), and Qwest (DQWST). ® For the ILEC dummy variables,
the variable equals 1.00 if the relevant carrier serves the State, zero otherwise.
Given that the TLECs present very similar cases during the cost proceedings
within their regions, the costs within each ILEC region may be more alike than
costs between ILEC regions, These dummy variables should capture that effect,
as well as any difference in the success of political influence exerted on State
commissions by the TLECs (or any ather ILEC specific influence on wholesale
prices). The estimated coefficients on the dummy variables measure the
difference between these three TLECs and SBC (the dummy for which is excluded
so the model can be estimated).ss

#  The model and its output can be downloaded ag hitp:/ fwwow. foc gov fwch/tapd Thepin /.
The method used to compute the cost per kine (loop and swilching) follows the FCC’s methodelogy
used in its latest 273 Orders. Ser, ¢.g., I the Maiter of Application of Verizon Pennsytoania Inc., et al. for
Aufhorization 1o Provide ta-Region, ItterLATA Services in Pensylvania, Memorandum Opinion and
Order, FCC 01-269, __ FCC Red ___ (rel. Sept. 19, 2001)

%0 Gregg, Billy Jack, (2001). A Survey of Unbundled Nehwork Elemnent Pnres it the unmd Smtes
(unpublished manuscript, updated July 1, 2001); available at H ww [T

state.edy/programs/ telecomnunications.homd.

31 Bee Table 1 for # description of the calculation,
52 SeeTable 1 for a description of the caleulation,

$2 States are assigned to each ILEC as follows: BellSouth (AL, GA, FL, KY, LA, MS, NC, SC);
Verzon {NY, MA, ME, WV, VT, PA, VA, MD, NI, DE, Rl, NH); and Gwest (AZ, CO, ID, 1A, M,
MT, NE, NM, ND, OR, 8D, UT, Wa, WY).

5 Johnston and DiNardo, supra . 43 al 134-7.
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C. Model Specification

Equation (2) is estimated in both leve} and double-log form, and the alternate
specifications are summarized as:

P =oa+ oC + T + oM + ouE + o:BLS + 0DV Z + o, DOQWST+ .,
(3a)

18(P) = Po + Faln{C} + Poln(T) + fuln(M) + BiIn(E) + fsDBLS
+ ADVZ + BDQWST+ k. (3b)

In level form, the estimated coefficients {a's) measures unit changes in the
dependent variable for unit changes in the explanatory variables. For example, a
$1 change in C leads to a oy change in P. In log-log form, the estimated
coefficients {f’s) measure elasticities. For example, a ten percent change in C
equals a B, percent change in P. The marginal effect of a dummy variable in the
log regression is measured by e - 1. The Box-Cox test indicated that the log
specification provides for a better fit

Four moedels are estimated, Models 1, 2, and 3 use the adjusted CCM data,
whereas Model 4 uses the unadjusted CCM data. Model 3 is estimated using
average revenue per line A rather than the refail margin M. Model 3 is estimated
1o evaluate the treatment of forward-looking cost in the computation of the retail
margin. [mplicitly, when computing M the assumption is that C is an accurate
measure of the absolute level of forward-looking costs, rather than just a reliable
index of the reletive level of forward-tooking costs across States. By using
average revenue per line rather than the retail margin, the assumption that C
measures the absolute level of forward-looking cost is avoided. This change in
model specification will reduce the coefficient and t-statistic on C, but the other
coefficients and -statistics in the model are unaffected (since C was held constant
in the model). Both Models 3 and 4 are provided for illustrative purposes only,
and the results are not discussed in any defail. All regression resulls are
- summarized in Table 2,

Econometric specification errors such as omilted variables, endogenous
explanatory variables, errors in measurement, and an incorrect functional form

¥ A H. Studenmund, Usinc Economerrics {1992) at pp. 228 and 250.

Phoenix Certter for Advanced Legal and Economis Fiublie Policy Studies
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can each cause least-squares estimates to bebiased, inconsistent, and inefficient.»
The RESET lest is a rather general test of specification error, and is capable of
detecting all of the specification problems listed above (Ramsey 1969), and the
test is particularly sensitive to omitted variables and incorrect functional form.”
The null hypothesis for RESET is “no specification error,” so specification error is
indicated if the null-hypothesis is rejected. The RESET F-statistics are provided
in Table 2, and none of the statistics is near statistically significance for Models 1,
2, and 3, so there is no evidence of specification error (i.e., null-hypothesis of “no
specification error” cannol be rejected at standard significance levels).
Accordingly, the RESET test indicates that the regression equations do not suffer
from these important specitication errors. The null hypothesis of no specification
error is rejected for Model 4. ’

Another test for specification error is the White test, which is used as a test
for heteroscedasticity.# Heteroscedasticity results in unbiased but inefficient
coefficient estimates, implying the standard errors of the estimated coefficients
are too large (and, consequently, the t-stalistics are too small). We are unable o
reject the null hypothesis of the White test (homoscedastic errors) at even the
10% level for Models 1 and 2.

Because the regression includes a number of measures of prices and costs,
there exists the polential for multicollinearity to influence the efficiency of the
standard errors {and thus the t-statistics). The correlation coefficients of the
variables are provided in Table 1, and none of these coefficients exceeds 0.60. So,
while there is some correlation between the regressors (as always), the
correlation is not particularly high» Nevertheless, Variance Inflation Factors
{“VIFs") were computed for each explanatory variable (C, T, M, and E), and none
of the VIFs exceeded 3.45 {with 5.00 being the rule-of-thumb standard for

s These errors viotate the least squares assumption of a null mean far the thearebical
disturbance vector. See Johnston and DiNarda, supra n. 43, Ch. 4.

57 The RESET Test is valid only for least-squares regressions. Ramsey’s RESET Test is
performed by including as regressors the powers of the predicted values of the regression. The
joint significance of these additional regressors is evalvated, and the null hypothesis af “no
specification error” Is rejected if the RESET F-Statistic exceeds the critical value (i, the test of the
joint restriction that all of the additianal coefficients equal zero is statistically significant).

% Johnston and DiNardo, suprd 0. 43 at 156-7.

5 Some researchers use 0.80 as a rule-of-thumb for meaningful multicollinearity. Ser
Studenmund, supra n. 55 at p. 273.

Phoenix Cemter for Advanced Legal and Economic Public Policy Studies
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meaningful multicollinearity).« Furthermore, multicollinearity typically leads o
low t-statistics and a high R-squared. While the R-squares of the regressions are
high, so are the t-statistics. Thus, the efficiency of the estimates does not appear
i be affected adversely by correlation amang the regressors.

IV. Summary of Findings

Resulls from the least squares estimation of Equations (3a) and (3b) are
summarized in Table 2 as Models 1 and 2. Most of the explanalory variables are
statistically significant at the 5% level, and both Models 1 and 2 explain about
75% of the variation in the wholesale price for UNE-P.# R-square is often low for
cross sectional data, so the relatively high R-squares (0.73 to 0.77) for the
regressions are encouraging. # The marginal impacts fromboth specifications are
nearly identical, so the summary of the results is based on Model 1, which is
easier to interpret.

Variables of primary interest include the cost variable (C), the retail price
variable (T}, the retail opportunity cost {M}, and the embedded cost variable (E}.
In both regressions {Models 1 and 2}, the forward-looking cost variable is a
statistically significant determinant of the wholesale price (at befter than the 5%
tevel). Clearly, forward-looking cost is an important factor in setting wholesale
prices for unbundled elements. Model 1 indicates that wholesale prices adjust on
a dollar-for-dollar basis {a; = 1.03) with forward-looking cost {ceteris paribus).=
The partial R-squared for C in Model 1 is 0.33 and 0.35 in Model 2.

In neither of the lwo regressions is the coefficient on retail price (T)
statistically different from zero (and its sign is negative). Thus, retail price is found
to have nio statistically significant effect on wholesale prices for the LUNE-P. The partial
R-squared for retail price is 0.05 and 0.07 in Models 1 and 2, indicating very little
of the variation in wholesale prices is explained by retail prices. Likewise,

@ See i, p.275.

& R-square is defined as the explained variabllity in the data divided by the total variability
of data, measured as the s of squared deviatfons. This, R-square indicates the percentage of
variability of the dependent variable that is explained by the econometric equation. R-square has
values equal to or between & and 1. An R-square of 1 indicates that the model explaine all the
variation in the dependent variable. Johnsion and DiNardo, supra n. 43 at 21-2.

62 Studenmund, supra n. 55 at 47.

& The null hypotheses that oy = 1,00 and Bi(P/C} = 1.00 could not be rejected {where P and
C are measured at theiy sample means),
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embedded cost E is not statistically significant in either model. The variable’s
partial R-squared ranges from 0.01 o 0.05.

In both models, the retail apportunity cost M is statistically significant and
the coefficient is positive, Thus, BOC atterpls to incorporate retail margins into
wholesale prices has met with some success. These effors are unquestionably
indirect, since the proposed wholesale prices of the BOCs are always
characterized as “TELRIC compliant.” Of course, there is nothing to hinder the
BOCs from calling an ECPR price, or any price for that matter, TELRIC-
compliant. The estimated coefficient o in Model 1 indicates that wholesale
prices increase by about $0.46 for every $1.00 increase in the retail opportunity
cost of the ILEC. Partial R-squared for M ranges from (.10 to {.11. Interestingly,
it is not possible to reject the hypothesis that o3 = 0.50.4 Becanse we cannot reject
the hypotheses that ou = 1.00 and o = 0.50, the “position averaging” hypothesis
cannot be rejected statistically; the empirical evidence supports the notion that
wholesale prices for UNEs are detenmined (ceferis paribus) by averaging forward-
looking cost and ECPR.&

Reviewing the partial R-squares of variables C, T, M, and E, the evidence
consistently supparts the notion that wholesale prices are sirongly influenced by
forward-looking costs. Forward-looking costs explain about six times as much of
the variation in wholesale prices than do retail prices, about three-times as much
as retail opportunity costs, and about twelve times as much as embedded cost,
The second largest determinant of wholesale prices (of these four variahles) is
retail opportunity cost M, explaining nearly twice as much as retail price and
nearly four times as much as embedded cost. Neither retail price T nor
embedded costs E contributes significantly to explaining variations in wholesale
prices. An F-test on the restriction that the coefficients on both T and E are zero
cannot be rejected (F = 0.95).

There exist systematic and sizeable non-cost based differences in wholesale
prices for UNEs across the BOCs; all the ILEC dummy variables are positive and
statistically significant. Relative to SBC, all three Bell Companies appear to have
attained successfully higher wholesale prices on average, for reasons other than
those factors included in the regression. On average and holding forward-

& The aull hypotheses thai & = 0.50 and Bs{P/M) = B.50 could not be rejected (where P and
M are measured at the saniple means).

& For Model 3, the “position averaging” hypothesis (&) = o4 = 0.50) cannat be rejected.
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locking costs {and other regressors) constant, BellSouth and Verizon’s wholesale
price for UNE-P are about $10 higher than SBC and $6 higher than Qwest
Qwest’s UNE-P price is $4 more than SBC's UNE-P price, on average and celeris
paribus. Thus, the economeiric evidence provides perhaps an explanation as to
why SBC is the most vocal opponent of UNE-F across the BOCs.

V. Relationship of UNE Prices to ILEC Costs

In addition to the contention that wholesale prices for I'NEs are not based on
forward-looking costs, the BOCs further claim that prices for the UNE-P are
*below operational costs.”# Combining the retail and wholesale revenues per
line used for the regression analysis above with data on current operational costs
per line, it is possible to assess the claim that UNE-P prices are “below
operational costs.”

Per-line operational costs for retail and wholesale customers is computed
using Form 43-03 of the ARMIS data (Year 2001).# Line 720 reports total
operaticnal expenses at the State Jevel, from which is subtracted depreciation
and amortization expenses (Line 6560). The remainder is divided by tofal access
lines (ARMIS Form 43-08, Year 2001) to produce retail operational cost per access
line.® Wholesale operational costs per line are computed by subtracting from
total operational costs (excluding depreciation) all marketing and customers
services costs (Lines 6610, 6620) and Access Expenses (Line 6540)7 Again, these
expenses are divided by total access lines (switched plus special}. The average
retail expense per line is $18.20, whereas the average wholesale cost per line is
$12.30.n Thus, wholesale expenses are about 32% less than retail expenses per

& The null hypothesis of equality of the coefficients on DBLS and DVZ could not be rejected
(F =0.42). These two coefficients were statistically different than the coefficient on DQWST.

& See,eg.,supran L .
& The ARMIS data is available at the FCC’s website: www.foe gov fweb /armis/ db.

8 Agcess lines include both switched and special access lines. This approach to conyputing
average cost per access line assumes thal costs are appropriately spread proportionally across the
different types of access lines.

M Access Expenses are charges paid by the ILEC to other JLECs A UNE-P carrier Is
responsible for these charges for its customers.

N The standard deviations are 2.86 and 2.31, respectively.
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line. The differential of $5.90 is broadly consistent with avoided cost computed
using the resale discounts (which apply to retail revenues).”

The EBITDA margin of the BOCs for retail and wholesale customers is
computed by subtracting revenues from these operational expenses. The average
retail margin is $21.86, and the average wholesale margin is $8.03. BOC specific
revenues, ¢osts, and margins are summarized in Tabie 3.7 The EBITDA margins
in percentage terms (revenues minus cost divided by revenues) for retail and
wholesale services average 55% and 40%, respectively. The whotesale EBITDA
margin averages about 40% of the retail EBITDA margin.

For the computation of per-line expenses it was assumed that expenses are
proportionately allocated between switched and special access lines (the latter
measured on a voice-grade equivalent basis). Further, ARMIS “Total” expenses
were used rather than “Regulated” expenses. There is good reason to exclude
“Non-Regulated” expenses because “Non-Regulated” services canmot be
purchased as unbundled network elements. Table 4 summarizes wholesale cost
calculations using alternate assumptions and inputs. Specifically, “Regulated”
expense data from ARMIS is used rather than “Total”
expenses (including expenses from regulated and non-regulated services). Three
alternative allocation methods are employed. For Method 1, “Regulated”
expenses are divided by swilched and special access lines as before. Because
regulated expenses are less than lolal expenses, the per-line wholesale costs are
less for Method 1 than those provided in Table 3. Method 2 allocates expenses
between switched and special lines using the allocation factor derived from
ARMIS Form 43-01# Expenses allocated to swilched access lines are then
divided by switched-access lines only to compute per-line costs. Because the
BOCs are incented for regulatory purposes to over allocate expenses to switched
access lines, Methad 3 reduces the ailocation factor by 75%. As illustrated by
Table 4, these alternative methods do not materially affect the findings
summarized above.

7 According to UBS Warburg's model, per-line avoided costs {based on resale discounts) are
about $5 per month, .

N The values in the table represent access line weighted averages.

7 The allacation factor for each state is computed by dividing "Special Access” expenses
{*Total Operating Expenses™) by expenses “Subject o Separations.” One minus this number is the
share of expenses atlocated {by the BOCs for regulatory purpases) ka switched access lines.
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VI Conclusion

Despite the claims made by numerous ILEC executives to Congress, to the
Bush Administration and to the FCC, State commissions simply have not set
wholesale prices for UNEs based on retail prices instead of forward-looking
costs. By far, forward-looking costs contribute most to the determination of
. wholesale UNE prices for UNE-P when compared to embedded costs, retail
prices, or the retail opportunity cost of the [LEC. Economelric evidence suggests
that retail opportunity cost {(ECPR} also plays an imporlant role in wholesale
price setting. Overall, the evidence presented in this Policy Paper suggests that
State regulators have, o a large extent, set wholesale prices between forward-
looking cost and the ECPR rate. It appears, as is common in regulatory
proceedings, the interests of both parties have been balanced. This Policy Paper
also provides evidence that BOC second-hand claims that UNE-P revenues are
below operational costy are incorrect. Estimates of retail and wholesale revenues
and operational costs reveal positive EBITDA margins for all BOCs, with
EBITDA margins for retail and wholesale of 55% and 40%.

All said, therefore, the States are doing a good job of implementing their
respansibilities under the 1996 Act. The fact that BOC margins are declining is
an intended consequence of Section 251(d) the 1996 Act and a rational public
policy, because TELRIC pricing deliberately does not incorporate the monopoly
rents the BOCs have traditionally enjoyed in the wholesale prices for UNEs.
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Table 1. Descriplive Statistics

Variable Definition Mean St. Dev.  Source
p  FPrice for the UNE-P. 2617 817 (1)
[Unadj. Capital Commerce Mkt data} {23.42] [5.68] (2
Estimate of Statewide average cost for
. 44 3
¢ loop and switching. 37 5 e
T Restf!ennal retail rate for local phane nar 375 )
service.
M {\vera‘ge revenue per switched access 154 530 )
line minus C.
E Estimate of Statewide average embedded %612 515 5)
costs per voice-grade line.
A ;?::rage revenue per switched access 4280 666 )
DBLS  Dummy variable for BellSouth States. .20
DVZ - Dummy variable for Verizon States. 024
" DQWST Dummy variable for Qwest States. 0.31
Correlation Matrix
{Log-form upper right, Level form lower left)
P C T M E
P 1.00 045 005 059
C 072 .18
T 0.45 0.51
M 004 021
E 054 059

{1) CCMs {2007} adjusted by Z-Tel Communications (Confidential).

(2} CCMs (2002).

(3) FCC's Hybrid Proxy Cost Modet.

{4) Gregg (2001).

(5) ARMIS 43-03 (2001). Computed as sum of Row 5001, 5002, 5050, 5060, 5069, 5081,
5082, 5084, 5110, and 5160, divided by switched access lines {from ARMIS 43-D8,
2001).
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Table 2. Regression Resulls
Model1 | Modelz - Model 3 Model 4
(Fq.3a)  (Eqpy - TR fLevel) {Level)
Variabla Coefficients  Coefficients Coeffictents
808 0339 808 496
Consant 1 33p (119) (133 {101
1028 081 0056 0982
€ way sy 020 s @5y
T (139 (e 000 (134 178
0462 034 0670
M oy o, eaew i
0.122 0344 [ £.080
E 059 (.28 001,005 {0.59) 049
856 0.360 856 0259
DaLS @asor {a25p (3.56) 0133
pvz 10.708 0457 10.708 a.812
(88 @#49p {358y ooy
3981 0205 3381 6155
DOWST  oer @y @06 G
oSz
A oy .
3 ) o7 07 055
Adj R? D.68 07 0.63 0.58
FStatisic 14450 e 1445 979
RESET F ¢10 0.4 0. 434
*  Statistically Significant at 5% level or better (two-tailed test).
“  Stistically Significant at 10% lavel or better {two-tailed test).
Table 3. Retall and Whalesale Margins for the BOCs
Revenues Operational Costs Margin
Ret  Whol  Rel.  Whol  Ret _ Whol
BefiSouth ~ $19.08  $2438 81684 §I07 53220 $L6
Qwest 204 B T® 122 SHIS  SUN
58C B W T N6 §I74T SBEY
VYerizon 39.13 17.31 19.86 14.23 $19.27 $3.08
Avg 4006 3033 1B 123 $1186 5803

HNole: Acvess line weighted averages.
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Table 4. Alternative Calculations for Wholesale Costs Per Line

From Table 3 Method 1 Method 2 Method 3
BellSouth $10.74 $8.65 $13.77 $10.06
Qwest 1224 107 14.53 10.80
SBC 11.62 2.71 1451 10.74
Yerizon 14.23 1271 15.88 1269
AvE, 12.30 10.53 14.80 11,23
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In this paper, the determinants of the provi-
sion of facilities-based lines by competitive
tocal exchange carriers ("CLECs”) are examined
using data collected by the Federal Communi-
cations Cormmission and the entry decisions of a
targe, facilities-based CLEC. The multiple
regression models are based on the economics
of entry, considering both the effects of market
size and sunk costs on provision of facili-
ties-based service to end-users by CLECs.

Following Martin (1988), Sutton (1990) and
Beard and Ford (2002), the extent of facili-
ties-based entry by CLECs is assumed to he a
positive related to market size and inversely
related to the fixed/sunk costs of entry.' Size is
measured as the total revenues of the Bell Op-
erating Company ("BOC") in the state (SIZE) in
millions of dollars. Sunk cost requirements are
assumed to be inversely related to the density
of market size, measured as BOC total revenues
per square mile (DENSE). The percent of the
state’s population living in metropolitan areas,
another measure of density, should also reduce
the sunk costs of facilities investment
(METPOP).2

' The equilibrium number of firms in an industry,

N*, can be written as N* = (S/E)>®, where § is market size
and £ is sunk entry costs. See, e.g., JOHN SUTTON, SUNK CosT
AND MARKET STRUCTURE {1990}, Ch. 3; T. Randolph Beard and
George 5. Ford, Competition in Local and Long-Distance
Tetecommunications Markets, in INTERNATIONAL HANDBOOK OF
TELECOMMUNICATIONS Economics, Volume | (Gary Madden ed.
2002); and STEPHEN MARTYIN, INDUSTRIAL ECONQMICS: ECONOMIC
ANALYSIS AND PUBLIC PoLIcyY (1988), at 197-98,

' RCN, a facilities-based entrant, has limited its
entry to the most densely populated markets (RCN 2001
10-K).

The unbundling obligations and the compan-
ion pricing standard for unbundied elements
may influence facilities-based entry in a variety -
of ways. So, the unbundled loop {highest den-
sity zone) and switching price in the state
{PLOOP, PSWITCH) are included as regressors in
the model.

Positive signs are expected on the market
size and density variables (SIZE, DENSE, and
METPOP). No a priorni expectations are made
with respect to the unbundied loop prices,
since either a positive or negative sign is con-
sistent with theory - element prices are am-
biguously related to market size and the {ex-
ogenous and/or endogenous) sunk costs of en-
try.} Lower element prices, for example, may
lead to more intense price competition and/or
indicate a more favorable regulatory environ-
ment. Complementarity between elements and
facilities may assist facilities-based entry by
expanding market size or reducing entry costs.
Additionaily, unbundied element rates are es-
timates of average incremental cost at mini-
mum viable scale. Thus, the element rates may

~serve as reasonable proxies for the average

cost of duplicative network.*

3 Facilities-based entry is more common in dense

markets, and loop prices are lower in dense markets {which
is expected). The average loop price in the five largest
CLEC facilities-based markets is about 30% less than the
smaller markets (means difference t-stat = 2.72). If the
density measures in the regression do not property account
for the total influence of density on entry, then the sign on
the loop price may simply arise from this correlation, and
not causation per se.

4 Cost equivalence is not required, just correlation.
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Finally, Beard and Ford (2002) and Ekelund
and Ford (2002) show that that entry using un-
bundied elements is higher in markets where
element prices are lower (i.e., element de-
mands slope downward).’ Thus, the relation-
ship between entry via elements and facilities
also is measured by the coefficients on the
element prices.®

The estimated (semilog) regression equation
is

6
InFBE; =a,+ Y,a,X, +¢,,

j=2

where all the X; are measured at the state level
i (BOC data only) and ¢ is a well-behaved,
econometric disturbance term. Two vintages of
the dependent variable data (Dec-2000 and
June-2001) are used to estimate the equation.’
Data limitations produce 62 usable observa-
tions.

The quantity of CLEC facilities based lines
(FBE) is compiled by the FCC (Form 477 data).
Market size (SIZE) is provided by ARMIS 43-04
(Year 2000). Square miles and metropolitan
population are census data. The loop price
(PLOOP} is the loop price for the highest den-
sity zone {Gregg 2001).® Switching element
price (switching and transport) is based on in-
dividual element prices from interconnection
agreements and state tariffs.

The results of the least squares regression
are surnmarized in Tabte 1. The R-square of the
regression is 0.83, so the model explains 83% of
the variation in the dependent variable. All

5 T.R. Beard and G. S. Ford, Make or Buy? Unbun-
dled Etements as Substitutes for Competitive Facilities in
the Locat Exchange Network (June 2002) and R. B. Ekelund
Jr. and G. S. Ford, Preliminary Evidence on the Demand for
Unbundied Elements (June 2002).

¢ Simuttaneity bias precludes the estimation of one

type of CLEC output {facilities-based, elements, resale) on
another, without an estimation technique that properly
accounts for the joint determination of the two series.

7 Preliminary regressions indicated no statistically

significant difference between the output levels of the two
vintages.

¥ Billy Jack Gregg, A Survey of Unbundled Network
Element Prices in the United States (2001).

variables but DENSE are statistically significant
at the 2% level or better in a two-tail test.
DENSE is statistically significant at the 8% level
in a one-tail test. Ramsey’s RESET test does not
indicate that specification error is a problem
(22% significance level), but White's test re-
jects homoskedastic disturbances (4% signifi-
cance level). Thus, White's standard errors are
used to compute the t-statistics reported in the
table. :

All market size and sunk cost proxy variables
(SIZE, DENSE, and METPOP) have the correct
sign (positive), and only DENSE is not statisti-
cally significant at standard levels (for a
two-tail test). While unbundled element prices
may influence facilities-based entry in a variety
of ways, the regression results indicate that
unbundled element prices have negative and
statistically significant relationships to facili-
ties-based entry by CLECs. The estimated elas-
ticities of primary interest include 0.48 for
SIZE, -0.43 for PLOOP, and -0.55 for PSWITCH.
A 10% increase in the loop rate, for example,
reduces CLEC facilities-based entry by about
4%. The elasticities of demand for the elements
themselves are elastic, averaging about -1.5.°

Table 1. Least Squares Results

Variable Coef. Mean
{White ¢-stat) {5t. Dev.}
Constant %.84
(16.38)
SIZE 0.27 2.39
(11.45) {2.10)
DENSE 0.003 21.27
(1.45) . (25.87)
METPOP . 2,35 0.75
{3.85) {0.15)
PLOOP -0.032 12.55
{-2.31) {4.22)
PSWITCH -0.035 13.73
{-3.13) {6.14)
FBE 154,018
(173,971)
R* 0.82
White F 2.41
RESET F 1.64

In an alternative regression, the entry of
RCN  Communications in particular markets
(states} is evaluated. RCN is the largest facili-

9

(2002).

See Beard and Ford (2002) and Ekelund and Ford
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ties-based provider of telephone, cable, and
internet services to residential subscribers. The
company provides service to more than
one-million subscribers in six markets: New
York, Massachusetts, Pennsylvania, Illinois,
California, and the District of Columbia.' It is
worth noting that about 12% of RCN’s end-user
service is provided over incumbent local ex-
change facilities."

RCN’s entry into a market is indicated by a
dummy variable equal to 1.00 in the above
listed markets, 0 otherwise (DRCN). The same
explanatory variables are used with the excep-
tion of PSWITCH, which is excluded because the
missing values for the variable reduce the al-
ready small number of RCN markets.

A total of 48 observations are used to esti-
mate the probit equation, and results are
summarized in Table 2. Reported t-statistics
are based on robust standard errors. The
McFadden R-square (likelihood ratio index) for
the probit is 0.75

As before, size is found to positively influ-
ence entry, whereas sunk costs reduce entry.
Both SIZE and DENSE are statistically significant
at standard levels (METPOP is significant at the
10% level in a one-tail t-test}). The probability
RCN enters a particular market is negatively
related to the unbundled loop price (PLOOP).!
The PLOOP variable is statistically significant at
better than the 5% level.

W RCN 2001 10-K. Because RCN is the incumbent
operator in its New Jersey markets, we exclude New Jersey
as a market in which RCN is an entrant.

" RCN 2001, 3 Qtr 10-Q.

2 The average loop price in RCN markets is about

63% of the average loop rate in other markets {means-dif-
ference t = 2.57).

Table 2. Probit Results for RCN Entry

Variable Coef. Coef, Mean
(t-stat) (t-stat) (5t. Dev.)
Constant -6.03 -10.52
{1.15) (1.80)
SIZE 0.54 0.32 1.79
(2-83) (2.44) (1.95)
DENSE © o 0.001 96.06
: (5.05) . (521.0)
METPOP 8.49 14,48 0.68
(1.29 (2.02) (0.21)
PLOCP -0.42 -0.39 13.47
{-2.28) (-3.06) (4.87)
DRCN 0.125
(0.33)
McFadden R’ 0.75 0.68

The District of Columbia is a clear outlier
for the DENSE variable, and a RCN market.” In
an alternate specification, DENSE is excluded
as a regressor. In this regression, METPOP is
statisticaily significant at better than the 5%
level. The coefficient on SIZE declines slightly,
but the PLOOP coefficient is not materially al-
tered.

These estimated regressions indicate that
CLEC facilities-based entry is positively related
to market size and inversely related to the sunk
costs of entry. Both regressions indicate that
unpundied element prices are inversely related
to facilities-based entry. While the exact de-
terminants of these inverse relationships can-
not he determined (by these models), the re-
sults indicate that, on average and other things
constant, higher element rates are associated
with a reduced amount of facilities-based entry
by CLECs.

DRAFT: July 22, 2002

¥ Thesizeable increase in the standard deviation of

DENSE (relative to Table 1) is attributable to the inclusion
of the District of Columbia.
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Preliminary Evidence on the Demand for Unbundled
Elements

Robert B. Ekelund, Jr., Lowder Eminent Scholar, Department of Economics,
Auburn University, Alabama.

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and
Economic Public Policy Studies, Washington, DC, george.ford@telepolicy.com.

The Telecommunications Act of 1996 requires incumbent local exchange carriers
to lease elements of their networks to competitors to promote competition in
monopoly markets. Prices for these elements are set by state regulatory
commissions based on estimates of cost. The development of competition and,
consequently, the success of the Act depends on UNE prices since demand for
unbundled network elements (UNEs) slopes downward. This note provides the
‘irst empirical evidence on the demand for UNEs.

To date, the most successful form of competitive entry using elements is the
UNE-Platform — a combination of unbundled loops and end-office switching, so
our analysis focuses on that entry mode. A reasonable approximation of the
ordinary demand for UNE-Platform is

InQ, =a,+o,InP +Y a,Z +¢, €]

j=1

where (3 is the quantity demanded of loop-switching combinations in state i, P is
the regulated price for loop-switching combinations in i, Z is a vector of other
factors that affect demand in i, and ¢ is the disturbance. ~ Variables in Z
include: (Z;) total demand, measured as the local service revenue in the state; (Z)
the percent of total, analog switched access lines serving residential customers;
(Zs) a dumumy variable for New York and Texas, both leading states in the
promotion of competition; (Z;) a dummy variable if the incumbent is allowed to
provide interLATA long distance (AR, KS, MA, MO, NY, OK, PA, TX,); (Zs) a
dummy variable if the installation charge to competitors for the element
combination exceeds $50; and (Zs) a dummy variable for the dependent
variable’s date (0 for June 2001, 1 for December 2001). The Federal
Communications Commission provides data for Q, Z,, and Z;, and all price data
is provided by Z-Tel Communications.
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The estimated regression is

nQ=61-27-InP+03-InZ, +0.75-Z, +2.7-Z; +033-Z, ~1.0- Zs
+O-15'Z6 +£.
(2)

Results from the least squares estimation are excellent. The R? is 0.68, and
Ramsey’s RESET Test indicates correct specification. The variables P, Z; and Z5
are statistically significant at the 5% level (t = -4.84, 4.43, -2.10), and Z; at the 10%
level (t = 1.66). The (derived) demand for loop-switching combinations increases
in total market demand, is higher in New York and Texas, and declines with
high installation fees. Other variables show no effect.

The own-price elasticity of demand is in the elastic region of demand (-2.7), as is
the entire 95% confidence interval (1.6 to ~3.84). The quantity demanded is
highly sensitive to price, and state regulators that set higher prices are reducing
substantially the level of competition provided overtne UNE-Platform. This
result suggests that competition is inhibited where the prices of elements are
high. These estimates should assist state regulators in assessing the impact of
element rates that are typically determined in complex and adversarial rate
proceedings. ' '

Forthcoming in Atlantic Economic Journal, December 2002.
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Innovation, Investment, and Unbundling: An Empirical
Update

ROBERT B, EKELUND, JR., Lowder Eminent Scholar, Department of Economics,
Anburn University, Alabama 36849, rekelund@business.auburn.edu.

GEORGE S. FORD, Chief Econcmist, Z-Tel Communications, Tampa, Florida,
glord@z-tel.com.

Forthcoming in Yale Journal on Regulation (Spring 2003).

1. Introduction

In Winter 2000 issue of this Journal, Thomas Jorde, Gregory Sidak, and David
Teece (J5F) commented on some potential economic consequences of the
Telecommunications Act - of 1996 as implemented by the Federal
Communications Commission (FCC). The article, published early in the
implementation phase of the Act, contained many general assertions about
potential consequences, but contained no empirical evidence. J5T did, however,
offer some interesting and testable propositions. One of them suggests an
important issue, for which implementation is rather straightforward: JST propose
that mandatory unbundling increases the “riskiness and cyclicality of the [LEC's
[incumbent Local Exchange Carriers] economic performance and, hence, on the
ILEC’s weighted-average cost of capital. Mandatory unbundling raises both
components of the weighted-average cost of capital for ILECs - equity and debt”
(2000: 19). The purpose of this brief comment is to perform that empirical test
and to compare our empirical resulls with the expectations of JST.

L. The Impact of Mandatory Unbundiing: An Empirical Test

The goal of the Telecommunications Act of 1996 was to “promote
competition” and “reduce regulation” (1996 Act, Preamble). As part of this effort,
the Act required the ILECs to lease the elements of their networks — unbundled
elements - to their rivals at prices commensurate with costs. JST conclude that
mandatory unbundling will have adverse affects on the investment of both the
incurnbent phone companies as well as prospective entrants. One of the many
alleged sources of these investment distortions was the effect of mandatory
unbundling on the incumbent local exchange carriers” (TLECs) cost of capital.

Ekelund and Ford, P. 2

With regard to the cost of equity, the authors indicate “{tjhe cost of equity capital
depends on the systematic or “beta” risk of the firm. ... How does mandatory
unbundling affect an ILEC's beta and thus its cost of equily? The answer
depends on how unbundling affects the cyclicality of an TLEC’s return” {2000:
19). JST assert that the mandatory unbundling increases the cyclicality of the
ILECs’ return, so beta should increase during an economic downturn. During
pericds of “weak demand” (i.e., recession), according to JST, the justification of
facilities deployment is more difficull for CLECs. During these periods these
firms are more likely to lease unbundled elements than to construct their own
facilities. Weak demand for telecommunications services compounded with an
increased demand for unbundled elements, both of which lower end-user prices
and thus profits, and the potential the elements are priced below costs, all
“intensifly] the cyclicality of an ILEC’s returns” (2000: 19).

Assessment of the impact of a recession {or any eveni for that matter) on a
firm’s beta coefficient is stralghtforward, and such amalysis is frequently
employed. A firm's beta is estimated by:

Ri=o; +BR, v (1)

where the R, is the stock return on firm i , Ry is the relum on a broad market
index, Gy is the intercept, f} is the beta for firm i, and & is the econometric
disturbance term. Equation (1} is estimated by ordinary least squares (OLS), and
typically employs daily or monthly returns over periods of various time
intervals.

In the present context, it is not the firm beta that is of primary interest, but
the difference in beta between a period of econormic expansion (BE) and economic
recession (B?). A statistical test for the non-stationarity of beta across time periods
involves a slight modification to Equation {1):

Ri=o; +B R, +v,D+AD-R 4k, (3]

where D is a dumuny variable that equals 1.00 during the period of economic
recession {0 otherwise), y measures the change in the intercept during the
recession, and, most importantly, A, measures the change in beta during the
recession period (Daves, et al., 2000). From Equation (2), the expansion and
recession betas can be computed, where BE=§; and PR=p; + A. The JST
hypothesis is that & > 0, so that the §# > fi%. The statistical significance of the
estimated coefficient A measures the statistical significance of the null hypothesis
that fi® = e,
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For obvious reasons, JST did not perform this statistical test of their
hypothesis regarding the cost of equity capital in their article. As the authors
observe, “there has not been a recession since the Telecommunications Act of
1996, [s0] the conjecture about increased systematic risk is not falsifiable” (2000:
19). At the time of publication, the U.S. was in the midst of one of the longest
economic expansions in history. According to the National Bureau of Economic
Research, however, this economic expansion ended in March 2001 and has
continued until the present (une 2002). Thus, this empirical test of the JST
hypothesis can be performed. )

Equation (2) is estimated using daily stock returns for the three Regional Bell
Operating Companies (RBOCs) — BellSouth (BLS), Verizon (VZ), and
Southwestern Bell (SBC) - and an index of the three companies.) The market
index is measured by the S5&P 500. Betas are computed using data for three (224
observations) and five years (328 observations) preceding the recession (March
2001), producing a total of eight regressions.? Regression results and the
estimated values of P and fi* are summarized in Table 1, To improve efficiency
of the estimates, the regressions are estimated using generalized least squares.®

U This index was computed as a simple average of the stock prices of the three RBOCs.

3 Data for the recession period spans March 2001 through June 17, 2001 {the latter being the
last reported stock price for the date the data was collected). The three-year betas were computed
at the start date March 1998, and the five-year betas were computed with a start data of March
1996. The recession period includas 67 observadons. Hisiorical data is pravided ak no charge by
financa.yaboo.com.

1 For all regressions, the null hypothesis of hamoscedastic errors is rejected.
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Table 1. Regression Results

RBOC o B % & R B B
BLS 0003 0.320 D065 .52 005 03z oz
{3 Year) 085 @ssp 091 {025
BLS 0.003 0482 0.005 2215 0.08 048 027
{5 Year) (105} {489 (©97) (111
vz o0 0547 0003 D243 on 085 040
(3 Year) (0.46) (57 045 - (0.68)
vz 0001 0.603 0003 198 014 050 040
(5 Year) (0.58) (6368 (©.51) (110}
SBC 0.002 0695 0,006 0418 011 a7 08
{3 Year) (057 (498 (0.89) oy
SBC 0002 omne 0,006 [.402 0.1 072 o0
(5 Year) ©0.61) (689 {0.98) 216¢
Indax 0002 0520 0005 0198 o 052  ox
(3 Year) (0.61) (4.84)° 084 (1.05)
Index 0.002 0.598 .04 027 015 060 032
(5 Year} @75 (7.20)" (0.93) a0

* Statistically significant at the 5% level or better,

All the estimated betas {P) for the RBOCs are less than 1.00 and statistically
significant. None of the constant terms (o, 1) are statistically different from zero.
The estimated coefficient 4 is of primary interest. For all three RBOCs and an
index of the companies, the estimated coefficient 4; is negetive. In no case is a
positive value for 4;observed. For three of the eight regression models, the null
hypothesis of an equal beta during econcmic expansion and recession is rejected.
For SBC (3 and 5 year) and the index (5 year only), the recession beta is less than
the expansion beta (B* < BE). In no case can the JST hypothesis that f® > fiF be
accepted, and in three cases it is rejected at the 5% significance level.
Consistently, it appears that the recession has reduced, if anything, the
variability of the RBOC stocks and, consequently, reduced the cost of equity
capital.

I11. Conclusion

The Telecommunications Act of 1996 was passed to promote competition in
one of the most advanced technological areas of the economy. A major debate
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